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^iinitiujj  Institult  of  6rta:t  grit  aim 


FOEMATION  OF   TEE  InBTITUTB, 

The  increaaing  importance  attached  to  Sanitary  Science  and  the 
recognised  position  it  was  assuiaiug  in  the  public  mind,  appeared  to 
the  prumoters  uf  the  Sanitary  Institute  fully  to  justify  the  formation 
of  a  National  Society,  the  object  of  which  shoidd  be  to  devote  itst^t" 
ejfdutivdy  to  the  advancement  of  all  subjects  bearing  upon  Public 
Health.  In  furtberance  of  the  object,  a  meeting  wan  held  at  St, 
James*s  Hall,  on  the  13th  of  July,  187*1,  at  which  liis  Grace  the  Duke 
of  Northumb^rlanti  presided,  when  it  was  unaniraouttly  resolved: — - 

Finst — •*  That  in  the  opinion  of  this  meeting  the  sanitary  condition 
of  this  country  is  still  very  unsatisfactory,  and  that  further  legialation 
ig  neceasary  with  a  view  to  its  improvement ;  and  that  for  the  purpose 
of  collecting  and  imparting  information  upon  all  matters  connected 
with  the  subject  of'  Public  Health  *  a  Society  be  now  formed,  to  be 
styled  '  The  Sanitary  Institute  of  Great  Britain/  " 

Second — "That  the  gentlemen  whose  names  are  appended  be 
requested  to  act  as  a  Committee  (with  power  to  add  to  their  number) 
for  the  purpose  of  carrying  ont  the  previous  resolution  and  of  report- 
ing to  an  adjourned  public  meeting  to  be  held  during  the  second  week 
in  October  next."* 

The  CJommittee  appointed  to  report  upon  the  subject  considered  it 
would  add  greatly  to  th«?  usefulness  of  tlie  Institut-e  if  Mayors  of 
Boroughs,  Chairmen  of  Local  Boards,  Sanitary  Authorities,  Medicjd 
OfBcers  of  Health,  and  all  who  have  to  administer  the  Public  Health 
Acta,  would  associate  themselves  with  the  Institute,  either  in  their 
individual  or  corporate  capacity,  and  take  part  in  its  proceedings.  By 
thus  bringing  their  ynitfd  knowledge  and  experience  to  bear  upon 
Sanitary  matters,  the  laws  relating  to  the  same  would  become  better 
known  and  bo  more  efHeiently  administered. 


Basis  of  thb  Conbtitxjtiott  or  the  lysxiTUTiB, 

Section  L 

Chari4r  of  Incorporation^  Memhership,  and  GoifemmiiU  of  the 
Institute, 

A»  soon  as  practicable  a  Charter  of  Incorporation  shall  bo  obtained, 
M  it  will  facilitate  some  portions  of  the  work  of  the  Institute,  more 
especially  the  examinations  as  set  forth  in  Section  XL  Until  a  Cbarter 


♦  An  a<ljoiirne<J  public  meeting  wna  held  on  the  Uth  of  March.  1877,  when 
the  ri^pnrt  wits  uaarumouiaJy  adapted  aud  a  Couucil  subeequeutJy  apXKi^inted 
to  carry  it  into  effect 


u 


IB  obtAined,  the  examijifltiotis  shaE  be  continued  as  heretofore^  and  a 
Begister  of  persona  certificated  as  competent  to  act  aa  Local  Surveyors 
and  Inspectors  of  Nmaances  shall  be  formed. 

The  Institute  shall  consist  of  Fellows,  Members,  Associates,  and 
Subscribers. 

Fellows  shall  be  elected  by  ballot  by  the  Council,  and  shall  include 
scientific  men  of  eminence,  persons  of  distinction  as  Legfislators  or 
Administrators,  and  others,  who  have  done  noteworthy  Sanicaiy  work. 

Fellows  are  only  elected  from  among  the  Members,  and  they  must 
have  been  Members  for  at  least  one  year  before  they  are  eligible  for 
election  as  Fellows, 

All  Fellows  shall  pay  a  fee  of  Ten  Gruineas  on  taking  up  the 
Fellowship,  and  such  fee  shall  entitle  the  Fellow  to  all  the  privileges 
and  advantages  of  the  Institute  for  life  without  further  payment. 

Any  person  proposed  by  three  Fellows  or  Members,  shall  be  eligible 
for  election  as  a  Member  of  the  Institute. 

Members  shall  be  elected  by  ballot  by  the  Council,  and  shall  be 
eligible  to  serve  on  the  Council,  and  to  Tote  at  all  Elections  and  !Meet- 
inga  of  the  Institute.  The  admission  Fee  payable  by  a  Member  shall 
be  Three  Guineas,  and  the  Annual  Subscription  Two  Guineas. 

Medical  Officers  of  Health  and  Medical  Men  holding  Certificates 
in  Sanitary  Science  from  any  University  or  Medical  Corporation 
shall  be  entitled  to  be  enrolled  as  Members  of  the  Institute  without 
Admission  Fee, 

Members  desirous  of  becoming  Life  Members  may  do  so  on  payment 
of  Ten  Guineas  in  lieu  of  the  Annual  Subscription. 

All  persons  who  have  passed  the  Examination  and  received  the 
Certificate  for  Local  Surveyor  from  the  Institute,  shall,  by  virtue  of 
having  so  passed,  become  Members  of  the  Institute  upon  the  payment 
of  Five  Guineas  (without  Annual  Subscription),  in  addition  to  the  fee 
paid  for  the  Examination, 

Any  one  proposed  by  two  persons,  either  Fellows,  Members,  or 
Andociates  of  the  Institute,  shall  be  eligible  to  be  elect*?d  as  an  Asso- 
ciate of  tlie  Institute,  the  election  to  be  by  ballot  by  the  Council.  The 
Admission  Fee  payable  by  Associates  shall  be  Two  Guineas,  and  the 
Annual  Subscription  One  Guinea, 

All  persons  who  have  paiised  the  Examination  and  received  the 
Certificate  for  Inspector  of  Nuisances  from  the  Institute,  shaU,  by 
\'irtue  of  having  so  passed,  become  Ajsociatee  of  t^e  Institute  upon 
the  payment  of  Three  Guineas  (without  Annual  Subscription),  in 
addition  to  the  fee  paid  for  the  Examination. 

Persons  of  either  sex,  interested  in  the  advancement  of  Sanitarj* 
Science,  shall  be  entitled  to  be  enrolled  as  subscribers  on  payment  of 
On»  Guinea  annually. 

Donors  of  Ten  Guineas  and  upwards  shall  be  entitled  to  be  enrolled 
aa  **  Life  Subecribers,"  with  all  the  privileges  and  advantages  of  Annual 
Sobscnbers  without  iiirther  payment. 

Fellows,  Members,  Associates,  and  Subscribers  shall  be  entitled  to 
attend  and  to  take  part  in  the  discussions  at  ail  meetings  and 
CoE^gresses  of  the  Institute,  and  ehaU  have  free  admission  to  any 
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Coiitersazione  given  by  the  Institute  and  Exhibitions  of  Sanitary 
Appliances  held  in  connection  with  the  Institute  as  long  as  they 
continue  to  pay  their  Subscription. 

Holders  of  Halt-Guinea  Congresa  Tickets  are  entitled  to  the  use  of 
the  Heception  Room  in  the  town  of  meeting,  to  admiaaion  to  the 
Preaidential  and  other  Addressee,  to  all  the  Meetings,  to  the  Exhi- 
bition of  the  Institute,  and  to  any  Conversazione  given  by  the  Inatitute. 

The  Institute  shall  be  govemed  by  a  President,  Vice-Presidents^ 
and  a  Council  of  Twenty-four,  consisting  of  Fellows  and  Members  of 
the  Institute,  of  whom  not  less  than  two^thirds  shall  be  Pellows, 
The  Council  shall  be  chosen  by  the  FeEows  and  Members.  One-fourth 
of  the  Council  shall  retire  annually,  and  shall  not  be  eligible  for  re- 
ion  for  one  year. 

The  first  President  of  the  Institute  shall  be  His  Grace  the  Duke 
of  Northumberland.  Putnre  Presidents  and  Vice-Presidents  shall  be 
elected  by  the  Council*  The  Council  shall  have  the  power  of  electing 
Honorary  Members  of  the  Institute,  Honorary  Foreign  Assooifltes, 
and  Corresponding  Members  of  the  Council. 


Section  II. 


Ohjeets  of  the  ImtiiuU, 

To  devote  itself  to  the  advancement  of  Sanitary  Scienoe  and  the 
diffusion  of  knowledge  relating  thereto. 

To  eiamine  and  to  grant  Certificates  of  Competence  to  Local 
Surveyors  and  Inspectors  of  Nuisances,  and  to  persons  desirous  of 
becoming  such  or  of  obtaining  the  Certificate.  The  Examinations 
shall  be  held  at  such  times  and  in  such  places  as  the  Council  may 
direct. 

A  Board  of  Examiners  shall  bo  appointed  by  the  Council ;  such 
Board  stiall  consist  of  gentlemen  representing  Medical,  Chemical, 
and  Sanitary  Science^  Engineering,  Architecture,  and  Sanitary  Juris- 
pnidence. 

The  Examination  for  Local  Surveyors  shall  include  a  competent 
knowledge  of  the  Statute  relating  to  Sanitary  Authorities,  of  Sanitary 
Science  and  Construction,  and  of  Engineering. 

The  Examination  for  Inspectors  of  Nuisances  shall  comprise  the 
elements  of  Sanitary  Science,  together  with  Sanitary  Construction, 
ftnd  the  Statutes  relating  to  the  prevention  of  disease  and  the  sup- 
pression of  nuisances  injurious  to  health. 

Fees  shall  be  charged  for  the  Examinations,  and  a  CertiScate  of 
Competence,  signed  by  the  Examiners,  shall  be  granted  to  successful 
candidates,  entitling  them  to  be  designated  as  **  Certificated  by  the 
Sanitary  Institute  of  Great  Britain." 

A  Congress  shaU  be  held  by  the  Institute  for  the  coosideration  of 
snbjects  relating  to  Hygiene  at  such  times  and  places  as  the  Council 
may  direct. 
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Ezhibitioiis  of  Sanitary  Apparatus  and  Appliances  shall  be  held 
from  time  to  time  as  the  Council  may  direct. 

Fellows,  Members,  Associates,  and  Subscribers  shall  have  the  right 
of  Free  Admission  to  the  Exhibitions  of  the  Institute  whenever  they 
are  open.  All  fees  payable  by  Exhibitors  and  the  Public  shall  be 
fixed  by  the  Ck)uncil  and  belong  to  the  Institute. 

A  Catalogue  shall  be  published  under  the  direction  of  the  Council 
as  a  permanent  record  of  the  Exhibitions. 

The  Institute  shall  take  such  steps  as  may  be  within  its  power  to 
obtain  a  complete  registration  of  sickness,  especially  of  preventible 
diseases. 

The  Institute  shall  endeayour  to  secure  the  services  of  medical 
men  and  others  specially  qualified  to  give  lectures  on  subjects  relating 
to  the  prevention  and  spread  of  disease. 

The  Institute  shall  encourage  the  formation  of  classes  for  technical 
instruction  in  Sanitary  Science  in  such  a  way  as  may  seem  advisable 
to  the  Council. 

A  Library  shall  be  formed  in  connection  with  the  Institute. 


17 


ANNUAL  EEPORT  OP  THE  COUNCIL 

FOR   1886-7. 


Tsir  years  haye  now  passed  since  the  Institute  was  established,  a 
period  marked  by  a  rapid  increase  in  Sanitary  knowledge,  and  a 
general  recognition  and  application  of  the  laws  of  hygiene.  The 
Institute,  endeavouring  to  keep  pace  with  this  advancement,  has  each 
year  shewn  steady  progress  in  the  work  that  it  has  sought  to  achieve, 
work  which  now  receives  a  large  amount  of  practical  recognition 
from  the  public. 

The  Cash  Statement  shows  a  steady  improvement  in  the  financial 
position  of  the  Institute  ;  the  receipts  being  larger  than  in  any  pre- 
vious year,  and  although  the  expenses  also  shew  an  increase,  the 
Council  have  reason  to  be  satisfied  with  the  general  financial  position 
of  the  Institute. 

The  Anniversary  Meeting  was,  by  kind  permission  of  the  Board  of 
Managers,  held  in  the  theatre  of  the  Royal  Institution  on  July  8th, 
1886.  The  Chair  was  taken  by  Sir  Robert  Rawlinson,  o.b.,  Vice- 
President  of  the  Institute,  by  whom  the  Medals  and  Certificates 
awarded  at  the  Exhibition  at  Leicester  in  1885,  were  presented 
to  the  successful  Exhibitors.  Dr.  T.  Whiteside  Hime,  Medical 
Officer  of  Health,  Bradford,  read  a  paper  on  "  Pasteur  and  Preventive 
Inoculation  against  Zymotic  Diseases." 

The  Annual  Congress  was  held  in  the  city  of  York,  under  the 
Presidency  of  Sir  Spencer  Wells,  Bart.,  and  the  meeting  was  most 
successful.  The  arrangements  made  by  the  Local  Committee  were 
complete  and  satisfactory:  the  attendance  was  considerably  larger 
than  usual ;  150  Members  were  present,  and  250  Tickets  were  taken 
by  Associates  of  the  Congress,  giving  a  total  attendance  of  400. 
The  papers  read  were  above  the  average ;  a  full  report  of  the  pro- 
ceedings, with  the  papers  and  discussions,  will  be  found  in  the 
forthcoming  volume  of  the  Transactions,  Vol.  VIII. 

B 
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At  the  suggestioE  of  the  Local  Committee  a  new  feature  was  added 
to  the  work  of  the  Congress,  viz*  :  a  Conference  of  Medical  Officers 
of  Health,  held  in  connectioD  with  the  Sanitary  Science  arid  Pre- 
ventive Medicine  Section*  To  this  Conference  Medical  Officers  fn^m 
all  parts  of  the  kingdom  were  invited,  and  subjects  which  come 
specially  within  their  province  were  brought  forward  and  discussed. 

The  Fine  Art  and  Industrial  Buildings,  m  which  the  Exhibition 
wa«  held,  were  among  the  most  suitable  that  tiave  ever  been  placed 
at  the  disposal  of  the  Institute,  Besides  the  Hall  used  for  t!ie 
Exhibits,  Picture  GUlleries  in  the  building  were  thrown  open  to  the 
vbitora, 

A  Model  Dairy  was  fitted  up,  and  demonstrations  of  butter  making, 
&c.,  and  Cookery  Lectures  were  given  each  day  ui  the  Exhibition. 

The  Electric  Light  \vas  used  throughout  the  building,  considerably 
enchancing  the  attractiveness  of  the  Exhibition,  which  was  visited  by 
30,000  peraoiiH  during  the  twenty-three  days  that  it  was  open.  There 
were  one  hundred  and  thirty  Exhibitors.  The  Judges  awarded  eleven 
Bromie  Medals  of  the  Institute,  eleven  Speeial  Certificates,  and 
fifty-six  Certificates — the  Special  Certificates  being  awarded  to  articles 
which  had  receiired  Medals  at  previous  Exhibitions  of  the  Institute. 
Forty-two  Exhibits  were  deferred  for  farther  practical  trial  and  test- 
ing, and  it  18  expected  that  the  result  of  these  trials  will  be  reported 
at  the  Anniversary  Meeting  in  July,  when  the  Medab  and  Certificates 
will  be  presented. 

The  Examinations,  which  the  Council  feel  to  he  one  of  the  moat  im- 
portant branches  of  the  work  of  the  Institute,  are  rapidly  progressing 
in  public  favour.  Each  year  an  incrt*asing  number  of  candidates  pre- 
sent themselves  for  examination^  and  the  value  of  the  Certificate  is 
more  widely  reeogniised.  Many  Sanitary  Authorities  in  the  provinces, 
and  several  in  London,  mention  the  Certifioite  of  the  Institute  in 
advertising  for  new  Lispectoi-s. 

At  the  Examination  in  JuQe  sixty  Candidates  presented  them- 
sdvesi  ten  for  the  Local  Surveyor  Certificate,  and  fifty  for  the 
Inspector  of  Nuisances  Certificate.  Five  Candidates  were  certified 
to  be  competent,  as  regards  their  sanitary  knowledge,  to  discharge 
the  duties  of  L<jcal  Surveyor,  and  forty-four  to  discharge  those  of 
Inspector  of  Nuisances.  At  the  Examination  in  November,  sixty- 
four  Candidatea  presented  themselves  i  nine  for  the  Local  Surveyor 
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Certiiicat/e,  and  fifty-five  for  the  Inapector  of  Nuisances  CeHificato 
Five  Candidates  were  certified  to  be  competent^  as  regards  their 
sanitary  knowledge,  to  discharge  the  duties  of  Local  Surveyor,  and 
forty-two  to  discharge  those  of  Inspector  of  Numnces.  Unsuc- 
cessful Candidates  are  privileged  to  oSer  themselves  a  second  time 
without  further  payment. 

The  Courses  of  Lectures  for  Sanitary  Inspectors  and  others,  ar- 
tauged  by  the  Parkes  Muaeum,  have  proved  very  successful,  and  have 
been  of  great  assistance  to  Candidates  coming  up  for  the  Ejcaminations 
of  the  Institute. 

The  publication  of  a  selection  of  the  works  of  Mr.  John  8imon,  c.b., 
which  the  Council  mentioned  in  their  last  Eeport,  will,  it  is  expected, 
take  place  in  the  current  year. 

The  proposal  to  publish  these  writings  has  been  much  appreciated, 
as  evidenced  by  the  Subscription  list,  already  verging  on  500  names. 
The  Council  have  to  report  with  much  regret  the  death  of  the 
Hon.  Francis  G-.  Molyneux  and  Dr.  J,  Gilchrist,  Fellows ;  Henry 
Masters,  M.  Ogle  Tarbotton,  M.TTrsT.aE.,  E,  Carleton  Tufncll,  and 
Thomas  Waller,  Members;  Kud  Lt.-G-eneral  S.  J.  Batt<jn,  Subscriber. 
Since  the  hist  Annual  Meeting  there  have  been  elected  1  Fellow, 
3  Members,  and  18  Associates.  The  roll  of  the  Institute  comprised 
LAt  the  close  of  1886 :  92  Fellows,  102  Members,  04  Associates, 
^H|l  Subscribers,  and  29  Honorary  Foreign  Associates  :  making  a  total 
F^of388. 

I  The  retiring  members  of  Council  are  v  II.  Percy  Boulnoia,  m.inst.c.b,; 

W.  Collingridge^  M.A.,  M,n* ;  H.  H,  Collins,  f.bj.b.a.  ;  Director-Gen. 
Sir  Thomas  Crawford,  K<o.B.,  M.n. ;  B.  B.  Grantham,  m.dtst.cb,  ; 
and  M.  Ogle  Tarbotton,  m.ost,c.e.  (deceased). 

The  following  gentlemen  are  nominat-ed  by  the  Council  for  election 

at  the  Annual  Meeting  to  fill  the  vacancies  thus  created;  Ernest 

^■Carritt,  A.B.I.B.A. ;  C.   E.   Cassal,   f,c,8.,   f.i.c.  ;  W.  Horton  Ellis, 

^^p.B.MiST.soc, ;    Inf<pector-Gen.   tt.   Lawson;    Louis   Parkes,    M.n. ; 

^^Edward  Pritchard,  m.ikst.c.e. 

■  Lectures  upon  Sanitary  subjecta  have  been  given  in  the  Parkes 

^Museum  during  the  year,  and  the  Members  of  the  Institute  have  had 
^^he  privilege  of  attemling  these  as  well  as  of  usiug  the  Library  of 
^^■10  Museum,  which  contains  a  hirge  number  of  works  on  Sanitary 
^^nd  allied  subjecta* 
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The  Council  referred  in  tlieir  last  Beport  to  the  question  of 
amalgamating  with  the  Parkes  Museum,  which  has  been  for  some 
time  under  consideration.  The  proposed  amalgamation  has  been 
fully  approved  by  both  Societies,  and  a  joint  petition  has  been 
presented  to  Her  Majesty  praying  for  the  grant  of  a  Boyal  Oharter 
of  Incorporation  under  the  title  of  the  Sanitabt  Ikstitutb.  This 
petition  was  very  influentially  supported,  and  is  now  under  the 
consideration  of  the  Pri?y  Council. 

The  Council  have  accepted  an  invitation  to  hold  the  ensuing 
Annual  Congress  and  Exhibition  in  Bolton,  a  very  thriving  and 
energetic  town.  They  trust  that  the  visit  of  the  Institute  there  will 
prove  very  successful,  and  result  in  much  benefit  to  the  inhabitants 
and  locality  of  Bolton. 


By  order. 


E.  WHITE  WALLIS, 

Secretary, 


74a,  Mabgabbt  Stsebt, 
26lh  May,  1887. 
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ADDRESS 

By  Captain  Douglas  Galton,  K.K,  C.B.,  D.CX.,  LL.B,, 

CHAIEMAH   OF   COUNCIL, 

Read  at  the  Annual  Meeting,  May  26th,  1887. 


In  accortliiiice  with  the  usual  eustom,  it  now  falls  to  me  to  ^ve 
you  a  short  address.  I  would  m  the  first  place  con|;ratulate 
you  on  tlie  present  jiosition  **(  tho  lustittite. 

We  hsrd  uiidoiihtedly  a  most  successful  meeting  at  York.  I 
say  successful,  because  the  papers  t>r  contnhutiuiis  were  all  of  a 
high  level,  and  the  interest  excited  by  the  uieetliitT  extemlcd 
far  beyoud  the  limits  of  the  city  and  county  in  which  it  was 
held ;  and  I  feel  sure  that  althoufjjli  Bolton  is  not  so  attractive 
a  city,  yet  that^  under  the  l*residency  of  Mr,  Sclater-Booth, 
we  shall  have  a  not  less  important  mei'ting  this  year.  It  is 
not  however  only  in  the  case  of  <mr  nieetini^^s  that  our  efforts 
have  met  with  success.  Our  examinations  in  Sanitary  Science 
have  attained  a  considerable  development.  Our  certificates  are 
beginning  to  be  recognised  as  giving  their  holders  a  certain 
claim  to  candidature  in  appointments  under  sanitiiry  authorities. 
The  result  has  been  that  the  number  of  canditlates  has  steadily 
increased* 

At  the  examination  in  June,  188fi,  sixty  candidates  pre- 
sented themselves  :  ten  for  certificates  as  Local  Sui'^eyors,  and 
fifty  for  certificates  as  Inspectors  of  Nuisances.  At  tlie  ex- 
amination in  November,  sixty-four  candidates  presented  them- 
.selves  :  nine  for  Local  Surveyors,  and  fifty-five  for  Ins[iectoi's 
of  Nuisjmces.  At  the  examination  to  be  held  next  week^ 
there  are  eighty-iine  camlidates,  of  whom  ten  are  for  the  Sur- 
veyor's Certificate,  and  seveuty-ono  for  Sanitary  Inspector's. 
The  fact  of  this  progress  in  tlie  number  of  our  candidates  is  an 
iudex  of  the  appreciation  in  which  oin-  examinations  are  held, 
as  well  a.s  an  evidence  that  these  examinations  supply  a  definite 
want;  and  ^long  as  we  conduct  them  with  cai'c,  and  preserve 
tlie  safeguards  by  which  they  arc  now  surrounded,  we  shall 
maintain  their  high  character. 
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It  will  be  in  your  recollection  that  we  made  last  year  an 

eflfort  to  supplement  tht^  pxaiiiin:itltiiii?  by  inducing  tlie  Parker 
Mu^^t'iim  to  organise  prc*liminary  lectures  on  the  subjects  in- 
cluded in  our  syllabus.  Those  lectures  were  well  attended, 
and  a  further  course  was  organised  in  advance  of  the  examina- 
tions now  about  to  be  held. 

I  look  upon  it  as  a  must  imimrtant  adjunct  to  the  educational 
movement  in  sanitary  knowledge,  of  winch  both  the  Saint ury 
Institute  and  the  Parkes  Mus<.-um  are  the  expression,  that  these 
opportunities  for  instruction  as  a  preliminary  to  unr  examina- 
tions should  be  affonled  ;  and  the  proposed,  I  trust  approaching, 
union  of  the  Parkes  Museum  with  the  Sanitary  Institute  will 
place  in  a  very  prominent  light  the  almost  wholly  etlucational 
character  of  our  Institute. 

Wbeu  we  look  at  the  results  which  we  have  achieved  with 
our  Examinations,  our  Ctnigresses,  and  our  Exhibitions,  with 
their  orgfinised  system  of  awards,  we  may  well  feci  satisfied 
that  the  efforts  which  we  have  been  malvini;  duriuir  tlie  ten 
years  of  otir  existence,  have  tended  to  pn)mote  sanitary  etluca- 
tion  and  to  raise  tlie  stantlanl  (»f  sanitary  knowledge  tliroughont 
the  country.  Whilst  however  we  have  been  endeavouring  to 
stinmlate  sanitar^^  knowledge  in  this  country,  we  have  not  been 
unmindful  of  the  desirability  of  keeping  alive  the  recollection 
of  the  work  doue  by  the  earlier  pioneers  of  that  science. 

The  basis  of  moilern  sanitary  science  rests  on  the  develop- 
ment of  vital  statistics,  and  we  owe  the  present  state  of  vital 
statistics  in  this  country  to  Dr.  Farr. 

Professor  Gairdner  said  of  him,  in  his  address  at  Gla-igow, 
that  he  had  **  done  for  the  vita!  statistics  of  England  almost 
what  Harvey  did  for  physiology,  or  Lavoisier  for  (diemistry. 
He  found  the  facts  of  this  science  in  a  state  of  almost  hopeless 
and  aimless  confusion.  He  has  not  only  added  immensely  to 
the  number  and  value  of  these  facts  but  has  brought  into  tficm 
light,  harmony,  order,  and  for  the  first  time  in  the  history  of 
the  science  has  iatrmhiced  a  deterniinato  method  and  an 
approach  to  scientific  exactness.  It  has  been  the  great  and 
enduring  merit  f»f  Dr.  FaiT  (originally  a  mottest  countrv 
practitioner  of  the  Company  of  the  Apothecaries)  to  build  up 
a  body  of  doctrine  on  viiiil  statistics,  not  only  unequaUeiL,  but 
unapproached  in  any  other  conntiy.'* 

Dr.  Farr  may  thus  be  said  to  have  laid  the  foundation  upon 
which  true  sanitary  science  must  be  Imilt  up  ;  b^*cause  it  ia 
with  the  aid  of,  and  the  light  thrown  by,  statistics,  that  th.* 
sanitarian  is  enabled  to  guide  himself  with  accuracy  through 
the  maze  of  facts  which  eveiy  sanitary  problem  offers. 

We   induced  Mr.   N«>el  A.  Humphreys    to  edit    the  vital 
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statistics  of  Dr*  Farr,  and  tlie  volume  whicli  he  has  produced 
.possesses  a  very  hif^li  value  as  a  work  of  reference.  I  cannot 
-out  think  that  ere  long  we  shall  have  cause  to  iTgret  that  we 
did  not  pubUsh  a  larger  edition. 

The  collection  of  vital  statistics  by  the  Government  was 
coincident  with  the  commencement  of  the  Queen's  reipi.  Be- 
fore that  time  Dr.  South  wood  Smith  as  |dn'sician  of  the  Fever 
[Hospital  at  King's  Cross  had  gathered  facts  from  t!ie  patients 
who  came  to  the  IIos]>itaU  which  proved  tliat  there  were  large 
classes  of  disease  wliich  he  described  as  jireventible  diseases, 
the  recurrence  of  which,  by  the  ado])tion  of  sanitary  means, 
would  be  brought  under  control. 

But  one  of  the  early  fruits  of  the  system  of  vital  statistics 
commenced  under  the  supervision  of  I)r,  Farr  was  the  report 
of  the  Poor  Law  Commission  on  the  condition  of  the  working 
classes  in  1842,  which  was  fh^awn  up  by  Mr.  Edwin  Chad  wick, 
C.B.  It  is  a  remarkable  tribute  to  the  foresight  of  Mn 
Chad  wick  that  dnring  tlie  last  half  ceutuiy  almost  all  the 
sanitary  principles  laid  down  in  tJiat  report  have  been  i"ecog- 
nised  by  the  Legislature  as  necessary  to  the  welfare  of  the 
comuninitv,  and  have  become  matters  of  ordinary^  practice.  It 
is  midfrstood  thiit  Dr.  Hichardson  is  editing  Mr.  Chadwick's 
princijtal  rejiorts  and  papers. 

Another  of  the  jirnicipal  workers  in  the  sanitaiT  field  was 
Mr,  John  Simon,  whose  series  of  valuable  reports  fiiiins  a  text 
book  of  sanitary  science. 

The  Siuiitary  Institute  has  followed  up  the  attempt  to  make 
generally  accessible  the  knowlfdge  of  that  hranrh  of  sanitary 
fii'ifuce  r(*[»re8tnted  by  Dr.  Farr*s  works,  liy  arranging  to  have 
many  of  the  more  important  re|iorts  of  Mr.  tlohu  Simon  edited 
under  his  own  general  su|>erv!sion  ;  and  this  task  Ijas  been 
committed  tu  Dr.  Seaton,  who  is  at  present  engaged  upon  it. 

Mr.  Simon^s  reports  commence  with  the  period  wliich  followed 
the  |iassing  of  what  may  be  termed  the  first  general  Sanitary 
Act  in  1848, 

Amongst  tho«e  who  have  been  instrumental  in  s]>reading 
Banitarv^  knowledge  Mr.  Simon  stands  out  preeminent.  His 
position  at  the  Privy  Council  Office  affiirdt'd  him  vast  o|>por- 
tunities ;  and  in  addition  to  thi*  fact  of  the  ri'pnrts  bring  full  of 
matter  which  is  of  high  value  to  the  scientist,  Mr.  Simon's 
originality  of  thought,  his  jvower  of  rejisoning,  his  clearness  of 
exyirt'ssion,  and  his  elegance  of  language, — all  contributed  to 
make  them  sought  aft*ir  l»y  a  large  circle  of  readers. 

If  I  now  call  yuur  attention  to  some  portions  of  Mr.  Simon's 
reports*  it  is  that  you  may  measure  in  some  degree  the  prugress 
which  the  Nation  Ims  made  iu  its  methods  of  living  since  those 
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when  every  one  was  allowed,  in  respect  of  his  surrotiudiiigs, 
to  do  much  as  he  liked  ;  and  thus  that  you  may  be  able  to 
gaucre  the  great  hifluence  which  the  coinhiued  efforts  of  Farr, 
Chadwick,  Southwood  Smitli,  Rawlinson,  Simou,  Sutherland, 
and  some  others  liave  exercised  on  the  Nation. 

Mr.  Simon's  City  of  London  reijorts  were  commenced  in 
184^K     In  his  first  report  he  says  :■ — 

"From  such  information  as  t  possess,  I  may  ventiu'e to sjieak 
of  imperfect  house-drainage  as  having  been  a  genera!  evil  in  al! 
the  poorer  districts  of  the  City.  So  far  as  I  can  calculate,  some 
thousands  of  houses  within  the  City  still  have  cesspools  con- 
nected with  them.  It  ref|uire8  little  medical  knowledge  to 
understand  that  animals  will  scarcely  thrive  in  an  atmosphei*e 
of  their  own  decomposing  excrements ;  vet  such,  strictly  and 
literally  speaking,  is  the  air  which  a  very  large  proportion  of  the 
inhabitants  of  the  City  are  condemned  to  l>reathe.  In  a  very 
large  number  of  cases  the  cesspool  liu s  actually  withing  the  four 
walls  of  the  inhabited  house  ;  the  latter  reared  over  it,  as  a  bell 
glass  over  tlie  beak  of  a  retortj  recL*iving  and  sucking  up  in- 
cessantly the  unspeakable  abominatiim  ot  its  volatile  contents. 
In  some  such  instances,  where  tht^  basement  story  of  the  house 
is  tenanted,  the  cesspool  lies — perhaps  merely  hoarded  over — close 
beneath  the  feet  of  a  family  of  human  beings,  whom  it  surrounds 
nninterruptedly,  whether  they  wake  or  sleep,  with  its  fcetid 
pollution  and  poison.     Now  here  Is  a  removable  cause  of  death.** 

"  The  cesspool  nuisance  has  been  the  slow  growth  of  other 
less  enlightened  ages,  not  in  the  City  merely,  but  in  the  whole 
metropolis,  and  in  all  other  towns  in  England*  The  extreme 
injury  which  it  inHicts  on  the  health  of  the  jK>pidation,  and  the 
vital  necessity  of  abating  that  injury,  iu*e  points  which  only 
began  to  claim  attention  in  this  country  about  ten  years  ago, 
and  which  havt-  since  but  ver}'  slowly  been  forcing  their  way 
(chiefly  through  the  indomitable  zeal  and  pei-severance  of  Mr, 
Chadwick,)  into  that  share  of  notice  which  they  deserve. 
House-drainage  with  effective  water-supply  are  the  remedies 
which  can  alone  avail ;  and  it  is  only  during  the  present  year 
that  authority  to  enforce  these  measures  has  been  vested  by  the 
Legislatture  in  any  public  bodies  whatsoever." 

These  paragraphs  only  exhibit  one  of  the  e\'il  conditions 
trhicli  his  reports  show  were  so  largely  prevalent  at  that  time, 
and  which  furnished  the  graplne  name  of  filth  diseases  as 
applicable  to  that  class  of  iliseases  to  which  the  conditions  gave 
rwe.  It  was  a  condition  of  things  from  which  wo  are  now 
happily,  comparatively  speaking,  free  in  England,  but  which 
undoubtedly  still  prevails  largely  in  many  parts  of  the  conthient, 
and  certainly  in  large  portions  of  India. 


26 


Mr.  Shiioa's  reports  raise  questions  of  still  deeper  import. 
He  shows  the  degradation  of  the  population  in  tiie  crowtled 
districts  of  the  City%  and  he  puts  forward  a  doctrine  which  ha.s 
not  even  yet  received  the  full  degree  of  acceptance  which  it 
should  commnnd  in  a  elmstiitn  country. 

*'  If  there  he  citizens  so  destitute,  that  they  can  afford  to  live 
only  where  they  must  straightway  die — renting  the  twentieth 
straw-heap  in  sume  lightless  fever-hin,  or  squatting  amid  rotten 
soakage^  or  breathing  from  the  cesspool  and  the  sewer;  sa 
destitute  that  they  can  huy  no  water — that  milk  and  bread 
must  he  inij)Overt?^hed  to  meet  their  means  of  purchase — that 
the  drugs  sold  them  for  sickness  must  be  nihhisli  or  poison; 
surely  no  civilized  commuuity  dare  avert  itself  from  the  care  of 
this  aljject  orphanage. 

"  If  such  and  such  conditions  of  food  or  dwelling  are  abso- 
lutely ineonsi. stent  with  healtliy  life,  what  more  final  test  of 
pauperism  can  tlicre  he,  or  what  clearer  right  to  public  succour, 
than  that  the  suliject's  peciniiury  means  fall  short  of  providing 
him  other  euuditious  tlian  those?  It  may  be  that  oompeiition 
has  screwed  down  the  riite  of  wages  below  wdiat  will  purchase 
indisjn' usable  food  and  wholesome  lodguient, 

"  All  labour  below  that  mark  is  ma-sked  paupensm.  What- 
ever the  employer  saves  is  gained  at  the  public  expense.  When, 
under  such  circumstances,  the  laliourer  or  his  wife  or  child 
spends  an  occasional  mouth  or  two  In  the  hospital,  that  some 
fever  infection  may  work  itself  out,  or  that  the  inipendiug  loss 
of  an  eye  or  a  limb  may  he  averted  by  animal  food ;  or  when 
he  gets  vjirit»us  aid  from  his  Board  of  Guardians,  in  all  sorts  of 
prcventible  illness,  and  eventually  for  the  expenses  of  inter- 
ment, it  is  the  public  that,  too  late  for  the  man's  health  or 
in<hq*endeuce,  pays  the  arrears  of  wage  wliich  should  have 
hindered  this  suffering  and  sorrow. 

"*  Probably  on  m>  point  of  political  economy  is  there  more 
general  eoncurronce  of  opiuiuu  than  against  any  legislative 
interference  with  the  itrire  of  laboiu*.  But  I  would  venture  to 
submit,  for  the  consideration  of  alder  ju<!ges  than  myself,  that 
before  Avages  can  safely  be  left  to  fiufl  their  own  level  in  the 
struggles  of  an  unrestricted  competititju,  the  law  should  be  ren- 
dered absolute  and  available  in  safeguards  for  the  ignomnt 
jMior — first,  against  those  deteriorattuus  of  staple  food  which 
enable  the  retailer  to  disguise  starvation  to  bis  customers  by 
apparent  cbeapeuiugs  of  bulk  ;  secondly,  against  those  conch- 
tions  of  lodgment  which  arc  inconsistent  with  decency  and 
health." 

Since  these  reports  were  writk^n^  t!ie  Legislature  lias  made 
great  advuQces  in  the  direction  of  preventing  the  adulteration 
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of  food  :  and  the  qnestioti  of  the  housing  of  the  working  classes 
has  received  considerable  attention.  But  we  liave  not  touched 
upon  sorae  of  the  more  important  questions  here  raised  by  Mr. 
Simon,  viz.,  how,  in  oni*  densely  crowded  towns^  is  our  jKjpula- 
tion  to  obtain  the  wages  necessary-  for  decent  existence "? 

The  principle  upon  which  the  progress  which  is  being  made 
in  this  resiKict  may  be  said  to  be  fouTided  is  tliat  a  connnunity 
owes  to  its  members  the  duty  of  removing  from  its  midst 
preventible  causes  of  disease,  both  in  the  interests  of  the  richer 
as  >vel]  as  of  the  poorer  members,  because  the  prevalence  of 
disease-causes  affects  all  classes  of  the  commimlty  in  a  greater 
or  lesser  degi'ee. 

This  is  the  pi"acttcal  doctrine  which  underlies  all  !Mr.  Simon's 
reports.  Their  whole  argument  is  a  protest  against  the  doctrine 
of  **  hissez-fmrey^  which  had  emanated  from  the  school  of 
political  economists  in  the  earlier  part  of  the  century.  And  we 
are  daily  becoming  more  and  more  alive  to  the  fact  that  this 
doctrine  of  "  laissez-faire  '*  is  incompatible  wnth  the  healthy 
existence  of  large  communities.  We  are  continually  making 
progress  in  this  direction,  but  very  much  remains  to  be  done. 
In  drainage,  water  supply,  and  the  removal  of  refuse,  the  indi- 
vidual has  been  long  compelled  to  conform  to  the  regulations 
laid  down  by  the  community. 

We  have  made  in  this  direction  considerable  improvements 
on  what  was  done  when  Mr.  Simon's  earliest  reports  were 
w^ritten  ;  but  no  one  will  contend  that  our  arrangements  are 
as  yet  thnroughly  satisfactory. 

Take  tlie  case  only  of  dust  removal.  Why,  on  my  way  here 
tonlay,  I  passed  a  man  loading  ashes  and  decaying  refuse  fmm 
a  dusthole  into  an  open  cart  by  means  of  a  half  worn-out  open 
basket.  Much  of  the  refuse  falls  on  the  street,  and  much  of 
the  dust  and  refuse  is  carried  by  the  ivind  into  the  faces  of  the 
passers-by. 

We  have  not  yet  in  dense  aggregations  of  population  taken 
any  effectual  means  to  prevent  the  smoke  from  our  fires  buth 
polluting  the  air  and  materially  diminishing  the  daylight, 
which  is  itself  a  necessary  adjunct  of  health  ;  and  in  this  huge 
metropolis  in  which  a  jjopulation  larger  than  that  v*f  some 
kingdoms  is  assemble<l  on  a  comparatively  small  area,  the  e%ils 
of  the  use  of  fires  which  are  not  arranged  to  prevent  smoke 
become  daily  more  and  more  apparent. 

Any  one  who  will  take  the  trouble  to  look  will  see  that  the 
smoke  is  no  imaginary  evil.  Tlie  early  morning  may  be  bazy, 
but  there  is  plenty  ojf  light ;  as  soon,  however,  as  the  domestic 
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fires  are  lighted,  the    haze   often    becomes   a   dark 

dense  canopy  almost  impenetrable  to  sunlight;  and  on  many 
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days  111  the  winter  and  spring  the  daylight  is  obstructed  for 
hours. 

Tlie  abject  of  the  sanitary  Acts  has  been  to  promle  for  us  in 
our  houses  and  our  streets  a  dry  subsoil,  fresh  aii*  and  pni-e 
water.  Tliese  are  what  may  be  termed  the  engineering  aspects 
of  siinitai'y  knowledge.  But  Mr.  Simon's  reports  are  not  con- 
fined tx>  this  side  of  sanitary  knowledge.  They  deal  with 
wider  questions,  and  are  so  replete  vnili  careful  reasoning  on 
the  occult  causes  of  the  pro}>agation  of  disease,  tliat  it  would 
be  imjiossilde  here  to  do  more  than  make  a  brief  allusion  to 
them. 

His  paper  on  the  history  of  the  Small-pox  and  syistem  of 
vaccinatiou  is  a  complete  repertoiy  of  information  upon  that 
subject,  and  a  complete  answer  to  those  who  have  objected  to 
vaccination*  He  shows  that  one  of  the  most  loathsome  diseases, 
and  one  of  the  direst  scourges  that  ever  atHictcd  humanity,  is 
controlled  exactly  in  proportion  us  tlie  o|M}ration  of  vaccination 
is  Well  antl  thoroughly  performed  among  the  population.  That 
those  nations  where  it  is  compulsory  on  tlie  whole  population, 
and  where  the  law  is  enforced  with  the  greatest  care  and  pre- 
cision, that  there  the  disease  is  almost  obliterated.  That  in 
exact  proportion  to  this  care  ami  precision  in  various  com- 
munities, is  the  amount  of  immunity. 

The  jirogress  of  sanitary  knowledge  based  upon  the  accurate 
record  of  facts,  is  leading  us  to  see  that  members  of  the 
community  must  be  restrained  from  freedom  to  propagate  those 
dise^ises  ivhich  ai'e  so  highly  infectii>us  and  contagious. 

In  this  connection  Mr.  Mtehael,  in  a  very  interesting  paper 
which  he  read  some  years  ago  to  the  Sanitary  InstitutCj  lays 
down  the  prineiplt-s  wliicb  he  considers  form  the  line  of  deumr- 
cation  between  what  should,  and  what  should  not  be  made  com- 
pulsory, wliere  injury  to  the  public  is  the  residt  of  neglect  of 
sanitary  laws. 

He  says  :  *'  1st,  there  should  be  certuiuty  as  to  the  cause  of 
the  injury ;  2nd,  certainty  as  to  the  efficiency  of  the  i>roposed 
remedy  ;  and  3rd,  that  the  remedy  is  productive  of  no  evd  effects, 
and  may  advantageoasly  be  adopted." 

Now  this  rule  would  entirely  apply  to  the  isolation  of  cases 
of  infectious  disease  in  special  hospit^ils  under  carefully  con- 
sidered conditions,  where  the  treatment  of  cases  can  be  best 
carried  on,  and  the  subsequent  convalescents  placed  under  the 
most  favourable  conditions  for  perfect  recovery.  This  is  a 
necessity  primarily  in  the  interests  of  the  healthy  as  against 
the  sick,  hut  with  an  equal  amount  of  benefit  tu  the  suflFei'^rs 
themselves,  and  to  their  relatives  and  friends. 

What  is  required  to  make  these  arrangements  effectual  to 
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prevent  the  spread  of  small-pox  and  other  Infectious  diseases,  but 
small-pox  especially',  is  the  immediate  isolation  cf  the  patient 
when  the  cliscasc  first  shows  itself.  Certain  conditions  are 
necessary  to  secure  this.  T!ie  first  is,  that  every  case  of 
infectious  disease  should  be  ]jromptlj  notified  to  the  authorities; 
secondly,  that  the  patient  should  be  at  once  isolated  ;  thirdly, 
that  those  who  have  been  in  immediate  coutact  with  the  patient 
should  be  retained  for  a  period  under  obsenation  ;  fourthly, 
that  tlie  premises  where  the  case  occurred  should  be  cleansed 
and  disinfected,  and  any  sanitary  defects  in  them  should 
be  remedied. 

In  the  enforcement  of  these  conditions  there  sliould  be  no 
distinction  between  rich  and  poor,  pauper  and  non-pauper  cases, 
except  the  distinction  between  persons  who  can  and  persons 
who  cannot  lie  isolate<l  at  their  homes,  or  in  some  placo 
approved  by  the  proper  authorities.  In  default  of  such  isohition^ 
the  authorities  should  be  empowered  and  bound  to  remove  to  the 
hospital  any  patieut  capable  of  remo\  al  without  risk  to  life  or 
aggravation  of  the  disease. 

The  notification  of  disease,  the  isolation  of  all  patients 
whether  rich  or  poor,  the  careful  ol>servation  of  all  tlmse  who 
have  been  in  contact  with  the  i)atient,  the  disinfection  of  the 
house  in  which  the  patient  resided  at  the  time  of  his  attack, 
and  the  removal  of  any  sanitarj^  defects  which  mny  be  found 
in  the  house,  are  all  links  in  one  chain ;  and  until  these 
measnres  arc  made  compulsory  in  the  mt'troptjlis,  and  in  the 
countiy  generally,  we  ai-e  uegloctinfj  a  powfi-ful  means  of 
preventm^  the  spread  of  small-pox  and  other  infectious  tbseases. 
One  of  the  links  of  this  chain  which  at  present  is  not  always 
considered,  is  the  sanitary  condition  of  the  houses  in  which 
the  cases  occtjrred.  The  occurrence  of  a  case  of  infectious 
disease  in  any  house  should  be  in  itself  taken  as  an  index  of 
the  possibility  of  defects  existing;,  and  should  be  prima  facie 
ground  for  a  tlioronirh  examination  of  the  prt-mises  and  the 
surroundings  by  skilled  jjersons.  Because  we  should  always 
feel  that  any  arrangements  which  we  may  make  for  preventing 
the  spread  of  infectious  disease  by  isolation,  are  but  aids  or 
adjuncts  to  the  effectual  sanitation  of  the  towns  and  houses ; 
they  ai*e  only  wanted  because  our  houses  and  towns  are  not 
in  that  good  sanitary  conthtion  which  it  sliould  always  be  our 
pnniary  object  to  attain  to.  Indeed,  many  sanitarians  have 
feared  that  by  giving  much  prominence  to  checking  the  sprvad 
of  disease  by  means  of  isolation,  we  divert  attention  from  the 
real  causes,  namely,  the  insanitary  stiite  of  dwellings  and  towns, 
which  are  the  favouring  conditions  under  which  the  propagation 
of  these   preventihle    diseases    is    encouraged ;    and    we    thus 
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weaken  the  efforts  which  the  communiiy  ought  to  make 
to  eradicate  them. 

It  is  possible  that  some  years  ago,  when  the  sanitary  education 
of  the  people  was  very  far  behind  what  it  now  is,  it  might  have 
been  so  ;  but  now  such  results  need  not  perhaps  be  so  much 
feared;  but  it  should  be  made  the  duty  of  that  authority 
which  is  charged  with  receiving  and  dealing  with  cases  of 
infectious  disease  in  a  town,  also  to  investigate  what  are,  in 
each  instance,  the  conditions  imder  which  the  patient  was 
living  at  the  time  of  his  attack. 

I  trust  that  you  will  not  think  these  brief  remarks,  which 
are  the  outcome  of  reflection  upon  a  few  of  the  very  interesting 

?uestions  raised  in  Mr.  Simon's  reports,  are  out  of  place  here, 
feel  that  any  time  is  well  spent  which  is  devoted  to  calling 
attention  to  those  bases  of  sanitation  which  have  been  laid 
down  by  the  pioneers  of  Sanitary  improvement ;  and  I  should 
be  glad  if  my  present  remarks  should  have  the  effect  of  drawing 
general  attention  to  the  valuable  summary  of  Mr.  Simons 
reports,  which  under  the  very  able  editorship  of  Dr.  Seaton, 
will  soon  be  ready  for  issue. 


31 


ON  THE  SHORTCOMINGS  OF  SOME  MODEM 
SANITARY  METHODS, 

Address  by  G,  V.  Poore,  M.D.,  F.R.C.P, 
Anniversary  Meeting,  Julj/  14f/i,  1887. 


I  HAVE  been  for  some  years  so  strongly  impressed  with  the 
shortconiings  of  one  of  tiie  chief  methods  of  modern  sanitation 
that  I  felt  douikI,  when  the  Council  of  the  Siiiiitary  Institute 
did  me  the  great  honour  of  requesting  me  to  deliver  the  annual 
address,  to  choose  for  my  subject  that  which  was  uppermost  in 
my  mind. 

The  chief  aim  of  sanitarians  has  ever  been,  and  ever  will  be, 
the  seciu'ing  for  the  masses  of  the  people  the  two  chief  necessi- 
ties of  Vde — pure  air  to  breathe,  pure  water  to  drinL  Whether 
or  not  we  are  able  to  secure  these  two  necessities  depends  very 
largely  ujkju  the  method  wliich  we  adopt  for  the  treatuieut  of 
putrescible  refuse,  and  it  is  on  this  point,  and  on  the  modern 
lashiou  of  mixing  putrescible  refuse  with  water,  that  I  propose 
to  address  you. 

It  mav  be  well  to  remind  you  that  all  dead  organic  matter  is 
pntrescible,  and,  when  1  sneak  of  putrescible  matter,  I  mean  all 
organic  matter  inclusive  ot  excrement. 

Nature  moves  in  a  circle,  aninuils  feed  on  each  other  and  on 
vegetables,  vegetables  feed  on  the  dead  bodies  of  animals  and 
vegetables,  and  on  the  solid  and  gaseous  excrements  of  animals. 
Ammal  and  vegetable  hfe  are  complementtm^  and  mutually 
support  each  other.  This  is  a  law  of  nature,  and  when  I  make 
this  assertion  I  fee!  I  run  no  risk  whatever  of  being  contradicted. 

The  laws  of  nature  are  inexorable ;  7.t'.,  they  are  not  to  be 
set  aside  by  human  prayers^uot  even  by  that  best  of  all  prayers, 
labour,  'those  who  disobey  the  laws  of  nature  or  who  enter 
into  a  contest  with  her  are  sure  to  be  worsted  in  the  end.  If 
we  fight  with  nature  we  court  calamity. 

I  have  elsewhere  compared  those  who  figlit  with  nature  to 
Sisyphus  who  according  to  the  old  m}i:hology  was  coudemned 
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in  the  lower  world  to  a  never-ending  contest  with  the  force  of 
gravity^ — 

"With  many  a.  weary  nigh  and  many  a  groan. 
Up  the  high  hill  he  heaves  a  huge  romid  stone  ; 
The  Impfe  round  stone  resulting  with  a  bound, 
Thunders  iiupeiuotis  down,  and  smokea  along  the  ground. 

By  means  of  great  expenditure  of  time  and  money,  we  may 
fru*  a  period  wat;;e  with  natiu'e  a  war  whicii  may  be  apparently 
successful.  The  war  can  never  be  really  successfuh  it  will 
never  ti^rminate,  nature  in  the  end  will  assert  her  eternal  sway, 
ami  crushing  defeat  must  be  our  lot. 

As  tlie  inevitable  destiny  of  i>utrescihle  matter  is  to  become 
the  food  of  vegetables,  a  destiny  which  we  can  delay  at  the  most 
only  for  a  brief  period,  our  proper  course  in  dealing  \^^th  it  is 
clearly  not  to  attempt  to  prevent  or  even  to  delay  the  inevitable. 
Such  a  course  h  to  disobey  the  laws  of  nature,  to  fight  with  her 
and  court  ultimate  defeat.  Our  wiser  plan  is  to  help  nature  in 
her  work,  and  thus  win  her  smiles. 

It  has  been  the  wise  custom  in  all  ages  of  the  world  to  dispose 
of  putrescible  matter  by  burial  in  the  earth.  Dead  l>odies  Iiave 
in  all  ages  been  buried,  and  the  greatest  of  all  lawgivers  and 
sanitarians^  Moses,  whose  likeness  rightly  takes  the  place  of 
lionour  in  this  room,  gave  most  explicit  directions  that  excre- 
mental  matters  should  be  treated  in  the  same  way. 

This  is  a  not  unimportant  fact,  and  although  we  do  not  in 
this  country  follow  the  whole  of  the  Mosaic  law,  nevertheless 
that  law  is  so  jjregnant  with  marvelhms  wisdom  that  we  ought 
not  to  discard  any  item  of  it  without  tirst  questioning  ourselves 
most  strictly  as  to  our  reasonableness  in  so  doing.  The  latest 
advances  of  modern  science  seem  to  show  that  in  this  particular 
Moses  was  absolutely  in  the  right. 

It  has  been  shown,  I  think,  conclusively  that  the  decomposi- 
tion of  organic  matter,  whether  in  the  eiirth,  air  or  water,  is 
brought  about  by  minute  fungoid  organisms,  the  growth  of 
which  has  the  effect  of  resolving  the  hJf^hly  complex  organic 
compounds  into  soluble  salts  or  gaseoas  bodies,  which  can  be 
absorbed  by  the  roots  of  plants. 

Now  when  putrescible  nuitter  is  buried  in  the  earth  it  under- 
gr>es  decomposition  without  the  occurrence  of  putrefaction-^ 
that  process  which  is  at  once  offensive  to  the  senses  and  dauf^e- 
rous  to  health.  This  is  effL*cted  by  means  of  mould  fungi,  which 
produce  oxiihitiun  of  the  organic  bodies.  If  sufhcient  air  has 
access  to  the  pores  of  the  soil,  and  if  sufficient  moisture  be 
present,  the  nitrogen  takes  oxygen  to  form  nitric  acid,  which, 
combining  with    the    bases^   forms  soluble  nitrates,   and   tho 
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carbon  also  combining  with  the  oxygen  forms  carbonic  acid 
which,  combining  with  the  bases,  forms  carbonates. 

The  best  account  which  I  have  been  able  to  find  of  the  active 
organij^ms  wliich  are  e%'er  present  in  the  soilj  i:*  in  a  paper  by 
Professor  Wolhi\%*  of  Munich,  which  was  brought  to  my  know- 
ledge by  my  friend,  Dr.  E.  F*  Willoughby.  These  organisms 
are  so  inealculablv  numerous  that  their  activity  must  be  exceed- 
ingly widespi^aci.  Koch  found  euonnous  quantities,  even  in 
winter,  in  the  soil  not  only  of  erowried  places  like  Bej'lin,  but 
in  that  also  of  remote  fields.  At  the  observatory  of  Mont 
Souris  750,000  were  found  iu  a  gram  of  earth,  and  at  Gene- 
villier»  from  850  to  900,000. 

If  the  action  of  the  microbes  be  checked  by  antiseptics,  the 
vapour  of  chloroform  or  by  heat  (100°c)j  the  chemical  changes 
in  the  earth  cease. 

That  the  formation  of  nitrates  and  carbonic  acid  from  organic 
matter  in  earth  to  whicli  air  has  access  is  due  to  microbes  has 
been  proved  by  direct  experiment.  When  however  organic 
matter  is  mixed  with  earth,  and  air  is  admitted  in  insufficient 
quantity  or  entirely  excluded,  the  decomposition  h  of  another 
kind  ;  and  besides  small  quantities  of  carbonic  acid  and  car- 
buretted  hydrogen,  there  is  formed  water,  ammonia,  free  nitro- 
gen, and  a  great  quantity  of  a  black  carbonaceous  peat-like 
matter  (the  soH?alled  sour  humus). 

Schlosing  found  that  the  nitric  acid  in  the  soil  disappeared 
when  the  air  was  replaced  by  nitrogen. 

The  kind  of  organism  seems  to  vary  with  circumstances.  As 
long  as  air  is  freely  admitted,  the  mould-fungi  (schimmelpilze) 
preponderate ;  and  when  air  is  excluded,  the  schizomycetes 
(spaltpilxe)  increase. 

The  formation  of  nitric  acid  in  organic  earth  mixtures  de- 
pends on  the  amount  of  oxygen  which  is  present  in  the  air 
admitted*  Thus  8chh*ising  found  by  experiment  that  the  for- 
mation of  nitric  acid  varies  as  under: — 

Ox^^ffen  1-5"/.        6V,      llVo      16V,       21V. 

MtricAcid     45-7  m.g.     957     132o     246-6     162-6 

The  nitrification  whicli  took  place  with  a  limited  supply  of 
oxygen  was  due  probably  to  the  air  ah-eady  mixed  with  the 
^arth  before  the  experiment  began* 

Miller  and  Boussmgault  have  shown  that  no  nitrification  takes 
place  in  thoroughly  soaked  earth  to  which  little  air  has  access, 
and  that  when  oxygen  is  absent  the  nitrates  in  the  earth  are 


•**  Ueber  die  ThlitiKki?it  niedsmr  Org^mmn&n  im  Bodeti."  Deiitclie  Viert«l« 
jahnaehrift  Cur  Oadatlicba  OtinundheitJiptlege,  VoL  15,  188a,  p.  im. 
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reduced.  The  fonnation  of  carbonic  acid  also  depends  upon  the 
admission  of  air  (containing  free  ox^^gon),  but  some  carbonic 
acid  is  formed  even  though  all  air  be  excluded, 

0,njffeninmr       Pure  N        67a       U'L       187,       2iy„ 
Carbonic  acid       9*3  m.g.     15*9       16         lf>'t>        16 

Nitrification  is  assisted  by  a  moderate  amount  of  moisture. 
It  attains  it^  maximum  when  the  moisture  reaches  33  j>er  cent., 
and  above  and  below  this  the  ]»rocess  of  nitriHcation  and  forma- 
tion of  carbonic  acid  is  hindert-d. 

Temperature  has  a  great  influence  on  oxidation  in  the  earth. 
It  reaches  a  maximum^  with  a  temperature  of  about  50^  C, 
(12(r  F.)  and  stops  at  55"^. 

Oxitliition  *tocs  on  most  quickly  in  the  dark. 

Thus,  oxidation  de]>et]<ls  !n)t  only  on  the  presence  of  the 
organisms,  hut  also  on  the  presence  of  other  factoi's,  such  as 
suitable  aeration,  suitable  moisture,  suitable  temperature. 

These  factors  may  all  be  suitable,  or  some  may  suit  and  others 
may  not  suit  the  oxidation  process, 

J7u'  decomposiiion  of  onjumc  matter  in  t!te  soil  li  governed  hjj 
thai  factor  which  i^  (d  its  jninimnnh 

Tlie  prt>cess  of  decomposition  is  much  influenced  by  the 
physical  conditimi  of  the  soil,  as,  ejj, — 

(a.)     Permeability  for  air  and  water. 

(b.)     Nature  and  permeability  of  subsoiL 

(c)     Slope. 

(d,)     Aspect. 

(e,)  Warmth  dependent  on  aspect^  mineral  composition, 
coh»nr  and  moisture  and  nature  of  the  crop.  Barren  soils  are 
warm,  while  those  covered  with  green  crops  are  cool. 

That  tlie  variations  of  the  ground  water  have  a  bearing  on 
the  oxidatittn  processes  cannot  be  doubted,  when  we  reflect  that 
the  soaking  ot  the  upper  layers  of  the  earth  is  much  influenced 
by  tlie  height  of  the  ground  water.  Wheti  all  the  layers  of 
earth  are  soaked,  putrefactive  processes,  through  the  medium  of 
Schizomycetes,  take  place.  When  the  ground  water  fnlls,  and 
the  air  again  enters  the  pores  of  the  soil,  the  growth  of  those 
organisms  is  favoured,  which  assist  in  the  oxidation  of  the  soil. 

All  clumges  which  organic  matter  underg(H3s  in  the  earth  are 
thus  seen  to  be  brouglit  about,  almost  exclusively,  by  the  life 
of  lower  organisniH  tlie  activity  of  which  is  ruled  by  the  same 
natural  laws  which  govern  th<.'  growth  of  higher  plants. 

There  ran  be  no  beitvr  illustratifrn  •►f  the  true  e<'onoiny  of 
natun.'  than  this  action  of  the  microbes  in  the  soil  on  the  con- 
version of  organic  niatter  into  soluble  salts  and  gases  wdiich 
serve  as  food  for  plants. 
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The  growtli  of  tlie  microbes  depends  upon  the  concuiTence  of 
those  conditions  which,  by  experience,  we  all  know  to  be  favonr- 
able  to  the  gi'owth  of  higher  plants.  There  must  be  a  good 
supply  of  free  oxygen,  sufficient,  but  not  too  much,  moisture 
and  a  sinnmer  temperature.  In  weli-tillerl  ground,  broken  up 
so  as  to  admit  air  to  its  pores,  and  in  a  **  fine  growing  season,'* 
in  which  sunshine  alternates  with  siiowers,  this  process  of 
oxidation  is  at  its  nuiximum.  The  mieroljes  are  active  beneath 
the  surface  manufacturing  jilant  food  from  organic  matter, 
and  the  favourable  conditions  abo\'e  soil  and  below  cause  a 
vigorous  growth  of  crops, 

AVlicn,  on  tlie  other  liand,  the  w^eather  is  unfavourable,  and 
wlien  in  consequence  of  excessive  cold,  excessive  drought  or 
excessive  wet,  crops  are  not  developed  as  they  should  be,  the 
microbial  life  is  also  clieckcd,  and  the  change  of  tlie  organic 
matter  is  delayed,  and  it  is  stored  up  for  future  use  in  more 
favorable  seasons.  This  is  tlie  explanation  apparently  of  the 
fact  well  known  to  farmers,  that  the  effect  of  organic  manures 
is  more  permanent  than  that  of  the  so-called  artihciul  manures, 
which  at  present  are  so  much  in  vogue.  The  organic  manure 
remains  entangled  in  the  soil  and  is  not  readily  w^asiiod  out  of 
it  in  winter  when  the  temjierature  is  low,  or  even  in  nn propitious 
summers.  It  cannot  be  waslicd  out  until  uucrobial  crrowth  has 
changed  it  into  soluble  salts  and  when  this  change  takes  place, 
which  it  does  in  "good''  weather,  the  roots  of  the  growing 
plants  seize  hold  of  the  ever-fornnng  soluble  salts  and  appro 
]»riate  them  to  their  own  use.  In  fact  the  farmer  wdio  uses 
organic  manures  from  the  farm-yard  or  elsewhere,  need  trouble 
himself  very  little  with  agricultural  chemistry  or  ex|>enment. 

lie  may  feel  certain  that  if  he  buries  liis  organic  manure 
dtrectli^  it  is  produced  it  will  not  be  wasted.  It  will  not  give  oflf 
ammonia  to  the  air,  nor  will  tlie  juices  be  washed  away  by  rain 
to  the  same  extent  as  wlien  it  is  left  above  ground  to  be  a 
nuisance.  There  seems  to  be  no  doubt  whatever  that  id  I  heaps 
of  manurial  matter  which  give  off  ammonia  and  other  gases 
to  p<jisnn  the  air,  and  perluips  do  more  serious  mischief  which 
we  '*  know  not  of,"  are  allowing  vahiabic  matter  to  escajn?, 
which  ought  to  be  undergrnng  tixtdation  in  the  earth,  Thei*e 
can  be  no  doubt  whatever  that  to  the  iigricultm-ist  stink  means 
waste,  and  it  is  to  be  hoped  that  when  the  bucolic  mind  hius 
imbibed  this  great  and  important  truth,  the  country  will  l>e  more 
evenly  pleasant  than  it  is. 

The  reason  why  farmers  allow  putrescible  matt42r  to  fester  in 
heaps  apj>ears  to  be — 

(1).  Tliat  the  matter  has  to  wait  until  land  is  clear  and  cir- 
cumstances permit  of  its  being  dragged  to  the  fields  ;    and  (2) 
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tliat  when  the  matter  is  thoroughly  rotten  and  most  offen- 
sive, a  more  rapifl  and  visible  result  is  produce'd,  notwithstaucl- 
infT  that  the?  total  result  is  probahly  less  than  if  it  had  been 
niiplicd  tu  the  f^round  at  once.  It  is  ceilaiii  that  putrescible 
matter  intended  for  manure  must  waste  more  above  t^round 
than  when  luiried  immediately  beneath  it.  Rich  farmers  are 
ntiw  buibling  sheds  over  their  yards  to  prevent  the  access  of 
rain  to  tlie  mannre,  and  are  proviiling  tanks  for  the  reception 
of  liquid  which  drains  away.  This  involves  a  very  great  expense, 
and  it  is  at  least  flouhtful  whether  the  result  is  better  than  that 
got  by  the  immediate  application  of  such  matters  to  the  soil— a 
process  which  involves  no  extra  ex|>enditiu'e  of  any  kind — a 
most  important  matter,  because  the  only  acceptable  test  of  good 
husbandry  is  the  balance  sheet. 

Mr.  Wariufjton,  F.ILS.,  in  his  valuable  little  book  on  "  The 
Chemistry  of  the  Farm,"  says,  "  Tlie  most  complete  return  to 
the  land  would  be  accomplished  by  manuring  it  with  the  excre- 
ments of  the  men  and  animals  consoming  the  cropvS*'  (p.  28); 
and  again,  *'Fannyard  manure  is  a  'geuerar  manure;  that  is, 
it  supplies  all  the  essential  elements  of  plant  food.  «  •  The 
effect  of  farmyard  manure  is  spread  over  a  considerable  number 
of  years,  its  nitrogen  being  chiedy  present  not  as  annnonia,  but 
in  the  fonn  of  caibonaceous  compoundS|  which  decompose  but 
slowly  in  the  soil/' 

The  immediat-e  return  is  often  less  than  when  artificial  ma- 
nure, consisting  of  soluble  nitrati^s  and  phosphates  is  used,  but 
the  important  point  seems  to  be  that  the  retiu-n  is  tolerably 
sure  to  come  in  the  hmc  run* 

The  late  Professor  \  oelcker,  in  the  article,  "  manure,"  in  the 
'*  EncyclopaHha  Britannica,"  gives  an  interesting  table  of  the 
ex|jerimeuts  of  Sir  John  Lawes  and  Dr.  Gilbert,  spreading 
uver  a  period  of  24  years,  in  which  is  show^n  the  effect 
of  different  manures  on  crops.  The  most  successful  results 
with  artificial  manure  were  got  by  applying  nearly  1,400  lbs. 
weight  per  acre  of  mixed  ammonia  salts»  superphosphate  and 
sulphates  (potash,  soda,  and  magnesia)*  With  this  manure 
there  was  an  average  production  of  37^  l>ushels  of  wheat, 
w^eighing  ou  an  average  59  lbs.  per  bushel,  and  muliiplj^ing 
these  two  figures  tngether  we  may  say  that  the  production  oi 
wheat  avei*aged  2,212*5  lbs.  The  productif>n  of  barley  averaged 
414  bushels 
we  raav  say 

the  land  was  manured  with  14  tons  of  farmyard  manure  the 
average  production  of  wheat  was  35^  bushels,  weighing  60  lbs.. 


Is,  weighing  53|  lbs.,  ami  multiplying  these  figures 
ly  that  the  average  production  was  2,588  lbs,     ^\  liere 


giving  a  figure  of  2,tl5  lbs.,  and  of  barley,  41?  J  bushels,  weighing 
54f  lbs.,  giving  a  figure  of  2,C50  lbs. 


i 


37 


This  farmyard  manure,  wlicn  used  for  wheat  growing,  gave  a 
yield  of  1^7  lbs.  less  than  when  the  best  artificial  manure  was 
used ;  and  wIilmi  used  for  barley  growing  it  gave  62  lbs.  more 
than  when  artificial  manure  was  used.  These  figures  are 
certainly  not  such  as  should  discourage  us  in  the  use  of  farm- 
yard manure,  es|>eclalty  when  we  remember  that  the  average 
agricultunst  is  not  likely  to  apply  his  artificial  manures  with 
the  knowledge  and  judgment  uf  Messrs.  Lawes  and  Gilbert; 
and  that  in  the  nseof  farmyard  maniu-e  it  is  not  easy  for  him  to 

fo  very  wrong.     Again,  farmyard  manure  is  stuff  whicli  must 
e  used,  while  chemicals  are  things  whieli  tnust  be  bought,  and 
need  to  be  analysed  wlien  bouglit. 

It  is  a  great  mistake  to  suppose  that  fiurraing  is  in  any  w^ay 
coinparahle  to  a  chemical  experiment.  In  experiments  con- 
ducted in  the  laboratory  the  chemist  is  al>le  to  control  all  the 
conditions  of  the  experiment,  but  in  fanning  the  condition  which 
above  all  others  influences  the  result,  >4z»,  the  weather,  cannot 
be  controlled. 

When  ehemtcal  manui"cs  are  used  with  judgment  and  applied 
at  the  right  moment^  and  when  the  weather  Is  favourable,  there 
is  uo  douljt  that  the  result  is  often  surprising  and  gratifying. 
When  however  the  weather  is  unfavouruhle,  wlien  the  drought 
is  so  great  that  the  chemicals  cannot  be  dissolved,  or  when  the 
rain  is  so  heavy  that  they  ai\j  washed  out  of  the  soil,  the  result 
IS  not  encouraging.  If  organic  manures  are  used,  they  do  not 
waste  in  bad  seasons,  and  mnch  remains  in  the  ground  for  next 
year's  crop.  The  farmer  however  who  applies  chemicals  in  a 
oacl  season,  gets  neither  crftp  nor  residuum  of  manure  for  next 
year.  Mr.  Wariiigton  says  that '^' fanners  have  a  prejii(hce  in 
favoui*  of  the  latter  {Le.^  organic)  manures,  but  it  is  clear  that 
the  quickest  return  for  capital  invested  is  afforded  by  tlie  former 
-'---  *  (i.^.,  inorganic). 
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Surely  we  have  no  right  to  !>lame  the  farmers  for  their  pre- 
judice, which  seems  to  be  in  all  respects  reasonable.  The 
doctrine  has  obtained  in  this  country  of  late  years  that  it  is 
good  economy  to  waste  all  our  home-grown  organic  manure, 
and  to  import  chemicals  from  Sooth  Americii  for  the  purposes 
of  agriculture.  This  is  a  strange  dtx'trine ;  but  iis  most  of  our 
farmers  are  now  too  near  bankruptcy  to  pursue  this  course,  we 
may  ho|»e  that  ere  long  they  will  begin  to  clamour  for  that 
which  we  now  waste  so  wickerlly. 

One  more  word  before  I  bring  my  remarks  on  farming  to  a 
close,  remarks  for  which  I  make  no  apology,  for  I  feel  sure  you 
must  already  recognise  their  bearing  on  the  subject  of  sanitation. 

The  remark  I  have  to  make  is  this,  that  in  the  hands  of 
Lawus  and  Gilbert  farmyard  manure  gave  better  results  with 
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barley  than  witli  wheat.  Miiy  not  the  fact  that  farm  animals 
are  liU'gely  fed  with  barlfy-ineal,  have  soiiiethlii^  to  da  with 
this.  Tliere  are  exptn'iments  whieh  sliow  tiiut  miuuiml  in- 
gredients in  manures  are  not  without  effects  whicli  are  often 
surprising.  There  are  a  priori  grounds  for  thinking  that  the 
best  manure  for  barley  mnst  be  the  cxeremeivt  of  a  barley- 
eating  animal,  fur  in  thut  exerement  must  he  all  that  is  necessary 
for  barley.  I  vvi.sh  some  agriculturist  would  make  the  experi- 
ment of  growing  wheat  with  the  excrement  of  a  wheat-eating 
or  bread-eating  animal  As  a  gardener  1  have  grown  potatoes 
with  the  excrement  of  a  potato-eating  animal,  and  cei-tainly  the 
result  has  been  most  encouraging. 

I  have  been  obliged  to  draw  my  illustrations  as  t^>  the  prac- 
tical result  of  burying  organic  matter  from  the  agricultural 
emjilo^Tnent  of  farmyard  manure,  because  facts  based  U|>oii 
exact  experiments  with  the  orgatnc  refuse  of  our  towns  is  not 
forthcoming. 

What  I  want  to  insist  upon  is  fJdft,  that  the  proper  destini/  of 
onjcmic  re/me  is  inmt^diate  burial  JttM  below  the  surface  of  t/te 
soil, 

Most  of  the  shortcomings  of  modern  sanitary  methods  are  due 
to  the  fact  that  in  our  dealing  w  ith  organic  refuse  we  commit  a 
scientitic  error,  f.f.,  we  pursue  a  course  which  is  in  opposition  to 
natural  law. 

This  error  consists  in  mixing  organic  refuse  with  water. 

Wlicn  org:unc  refuse  is  mixed  with  water,  it  undergoes 
chancres  which  differ  widely  from  the  changes  whicli  it  umler- 
goes  when  mixed  with  earth. 

According  to  Wolhiy  whose  pajjcr  I  have  <[Uoted  previously, 
the  ju'ocess  of  oxidation  (tf  organic  mutter  and  the  ftjrmation  of 
nitnite  takes  [dace  most  readily  when  a  moderate  anmunt  of 
moisture  is  present.  The  most  favourable  amount  is  about 
33  per  cent.,  and  if  the  moisture  rise  above  or  sink  bek>w  this 
amount,  the  tirocess  of  nitriticutimi  and  tlie  form:ition  of  car- 
bonic acid  is  nindered.  When  water  is  in  excess  the  amount  of 
free  oxygen  is  insuHicient  to  favour  the  growth  of  mould  fungi, 
the  schiiioniycetes  (Bacteria  luid  Microc4)Cci)  are  formed,  and 
in  place  of  oxidation,  putrefaction  takes  place  with  the  fmination 
of  ammonia,  free  nitrogen,  carbonic  acid,  and  carburettetl 
hydrogen.  Untler  these  unfavourable  circtnnstances  it  is 
possible  that  the  nitrates  which  may  have  been  formed  may  be 
again  reduced. 

This  ]ii*ocvss  of  ile-oxidation  takes  place  in  mixtures  of  putre- 
scible  matter  with  water,  and  takes  pluce  also,  it  is  said,  m  soil 
wdiich  is  thoroughly  soaked  with  sewage  («.^.,  putrescible  matter 
mixed  with  water).     In  the  face  of  these  facts  it  is  not  to  be 
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wondered  at  that  *' sewage  farmings"  which  is  farming  under 
acknowledged  difficulties,  has  not  proved  a  commercial  success. 
We  must  indeed  be  in  doubt  whether,  when  the  circmustaiices 
are  more  than  usually  unfiivourahle,  it  exercises  any  very  great 
purifying  action  upon  the  putrescible  mixture.  In  the  treat- 
ment of  putrescible  refuse,  so  that  it  shall  not  be  a  danger  or 
aimoyauce,  what  we  have  to  aim  at  is  nitrification  rather  than 
putrefaction,  aud  it  is  certain  tliat  by  mixing  witii  water 
putrefaction  is  encouraged  aud  nitrification  delayed. 

It  certainly  seems  to  be  almost  incontestahle  that  the  proper 
course  to  puraue  with  regard  to  organic  refuse — putrescible 
matter — is  the  very  reverse  of  that  which  we  do  pursue.  We 
clearly  ought  to  encourage  oxidation,  aud  make  putrefaction 
im[>ossibie. 

Putrefaction  is  certainly  a  great  cause  of  ill  health.  It  was 
tlie  putrefaction  of  wounds  (now  happily  almost  nnkiiovvn) 
whieii  converted  our  hospitals  into  sometliing  little  better  than 
chamel  houses.  It  is  the  putrefaction  of  organic  refuse  mixed 
with  water  iu  cesspools  and  sewers  that  causes  that  long  list  of 
aihaents  which  we  ascribe  to  tlio  inhalation  of  "  sewer  air.'' 

The  opinion  is  held  by  many  that  tlie  dejecta  of  tyijhoid 
patients  and  cliolera  patients  do  not  become  dangerous  toothers 
until  putref action  has  set  tn,  aiul  such  an  acute  observer  as  was 
the  late  Dr.  Murchisou  held  the  opinion  that  common  putrefac- 
tive changes  taking  place  in  dejecta  were  a  sufficient  cause  of 
tv-jihoid,  indepeutlently  of  the  admixture  of  any  specitic  poison. 

The  putrefaction  of  tirganic  refuse,  when  mixed  with  water, 
has  I  think  been  the  chief  cause  of  the  develojnnent  of  m**dern 
sanitarv  "  progress."  Om*  forefathers  were  uot  given  to  tins 
method  of  treating  putrescible  matter.  House-slops  trickled 
along  open  gutters,  and  excremental  matters  were  deijosited  in 
dry  pits.  At  the  beginning  of  this  century  the  water-closet 
came  into  use. 

Mr*  W.  Haywood,  quoted  by  Dr.  Farr,  says,  *'  Water-closets 
were  invented  about  1813,  aud  became  general  in  the  better 
class  of  houses  about  1^28-3Ji.  The  custom  at  first  obtained 
of  building  cesspools  having  overflow  drains  put  below  their 
doming,  by  which  means  the  solid  matters  were  retained,  and 
the  sn(»ernatant  lirjuid  only  ran  off. 

**  In  the  vear  1H49,  what  may  be  said  to  be  an  organic  chanire 
in  the  system  took  place.  In  184^  the  City  Commission  of 
Sewers  obtainerl  its  Act  for  sanitary  purposes,  which  !>ecame 
operative  on  .lanuary  1st,  l<H4i),  aiul  then  for  the  first  time  was 
discharge  into  the  sewers  legalised.  Previously  a  jienaity 
might  have  been  enforced  for  such  a  usage  of  them,  but  hence- 
forth within  the  City  of  London  those  incurred  a  penalty  who 
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failed,  upon  notice,  to  construct  the  drainage  of  premises  in 
such  a  manner  as  not  to  discharge  all  waste  waters  and  fmcal 
matters  (lirectiif  into  the  imlfiic  sewers  [t.f.,  directly  into  the 
sources  of  water  supply]  oi  which  the  full  utility  was  therefore 
for  the  firr^t  time  reroguised  hy  statute.  This  Act  was  speedily 
followt'il  by  others  for  the  remaining  area  of  the  metropolis  and 
for  the  entire  country.'* 

**  It  will  be  noticed,'*  says  Dr.  Farr,  "  that  the  deaths  fi^om 
cholera  and  diarrhcea  increased  in  London  in  1842*  increased 
still  more  in  184G,  when  the  potatoo  crop  was  blighted,  and  in 
1849  cnlminated  in  the  epidemic  of  cholera. 

Dr.  Farr  says  further,  **a  system  of  sewerage  is  the  necessary 
complement  of  a  water-supply," 

'^  Almost  coincidently  with  the  first  appearance  of  epidemic 
cholera,  and  with  the  striking  increase  of  diarrluea  in  England, 
was  the  introduction  into  general  use  of  the  water-closet  system, 
which  had  the  advantage  of  carrying  night  soil  out  of  the 
houses,  but  the  incidental  and  not  necessary  disadvantage  of 
dischai-ging  it  into  the  rivers  from  which  the  water-supply  was 
drawn." 

Mortality  per  1000  from  diarrhoea  in  Loudon  (Dr.  Farr) ; — 
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Thus  in  the  decade  1871-80,  33,168  pei-sonsdied  of  diarrhoea 
in  London,  the  death-rate  from  this  canse  being  -94 

If  the  death-rate  of  1838  (/215)  had  obtained  in  the  decade 
1871-HO,  the  deaths  fmni  tiii.s  cause  would  have  numbered  only 
7,600,  and  there  would  iiave  b^L^n  a  saving  of  25,568  livt^s. 

Since  the  introtinction  of  the  water  closet,  and  I  believe  as  a 
direct  consequence  of  it,  we  have  harl  four  severe  epidemics  of 
cholera,  a  disease  not  previously  knowu,  and  enteric  or  typhoid 
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fever,  previously  almost  or  quite  unrecognised,  has  risen  to  the 
place  of  first  importance  among  fevers  in  this  country. 

The  e\4ls  wliich  have  arisen  from  cesspools  and  sevrers  has 
CAtised  an  enormous  amount  of  attention  to  he  devoted  to  what 
are  known  as  *'  sauitury  a[)pliances/'  sewer  constructions*  &c., 
and  so  great  and  so  well  recoiFoised  are  the  evils  of  sewers  that 
many  of  our  friends  are  anxious  that  we  should  he  compelled,  hy 
Act  of  ParHament,  to  protect  our:3clves  frtim  the  mischief  which 
previous  Acts  of  Parliament  have  produced. 

Not  only  does  the  potrefa(*tion  of  organic  refuse  tend  to  fill 
the  air  of  our  houses  and  town**  with  foulness,  but  this  mixture 
uf  organic  matter  with  watt^r  is  attended  with  other  bad  con- 
sennences. 

Thb  arises  from  the  fact  that  much  of  the  organic  matter 
which  we  mix  \vith  water  is  distinctly  poisonous.  The  zymotic 
theory  of  disease  has  of  late  y*-"^*rs  assumed  more  definite  shape, 
so  that  we  may  now  leave  what  was  called  the  zymotic  theory 
and  consider  the  actual  facts. 

There  is  no  doubt  that  the  actuul  infective  elements  of  many 
z^inotic  maladies  consist  of  niicri>tjes,  fungoid  bodies  belonging 
to  the  class  of  fungi  known  as  Schizomycetes,  that  class  winch 
grows  in  organic  mixtures  where  insuthcient  free  oxygen  is 
present. 

These  microbes  are  infinitely  small ;  millions  of  them  may 
live  in  a  cubic  inch  of  putrifying  liipiid.  Under  favourable 
circumstances  they  will  live  fur  long  periods.  They  will  not 
only  live  but  multiply,  und  it  is  at  le:i«t  a  *]uestion,  and  a  grave 
one,  to  what  extent  these  infective  germs  undergo  an  in- 
crease when  mixed  with  organic  li<|uids  such  as  sewage  or 
milkl 

The  fact  that  the  zymotic  [loisons  are  pariicnlai£  and  alive  is 
one  which  has  most  im|jortaiit  bearings  on  the  subject  under 
discuHsion.  If  thf  poisen  were  a  chemical  ptiisun,  then  ililutiou 
would  ]>ractically  do  away  with  its  power  for  harm.  No  amount 
of  dilution  is  capable  i»f  tlestroying  a  zymotic  poison,  in  fact  it 
is  not  impossible  that  the  mere  mixing  of  organic  refuse  which 
contains  a  zymotic  poison  with  water  maybe  the  means  of  keeping 
it  alive  and  |Missibly  causing  it  to  multiply. 

When  a  mass  of  organic  mattt^i\  charged  with  z\*motic 
particles,  is  mixed  with  water  and  waslied  out  of  a  house,  the 
water  will  carry  the  poison  with  it  wherever  it  may  chance  to 
flow  or  trickle,  to  water  course,  well,  or  any  other  source  of 
drinking  water;  in  fact  the  dissemination  is  as  perfectly  and 
thorouglily  done  as  if  dissemination  of  poison  were  the  main 
object  wliirli  we  had  in  view\ 

When  dealing  with  organic  matter  impreguated  with  zjinotic 
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pKjisons,  mere  dilution  with  water  increases  rather  than  diminishes 
the  <langer. 

As  long  MS  the  poisonous  organic  refnse  is  concentrated,  its 
repellent  qnalitics  are  such  that  there  is  little  chance  of  its 
gaining  access  to  tiie  luitnan  hoclv.  The  microbes  contained  in 
It  are  theoretically  cajiable  of  infecting  an  almost  indefinite 
quantity  of  water,  ami  tliis  large  quant ity  of  water  masks  the 
repellent  qualities  of  the  stuff,  and  thus  the  danger  of  infection 
is  greatly  increasi.>d* 

Tins  fiissi'niination  of  poison  hy  water  is  one  of  which  we  have 
had  very  !>itter  experience  in  ttns  country, 

Tlicre  is  little  room  for  doubt  that,  in  this  countrv  at  least, 
water  has  been  the  great  carrier  and  disseminator  of  tlie  {Kjison 
of  cholera. 

In  1849  the  mortality  in  London  was  highest  in  those  dis- 
tricts getting  their  water  supply  from  the  Thames  between 
Battersfa  and  Waterloo  Bridge. 

In  185i5-54  the  same  phenomenon  was  observed.  In  1806  the 
chief  mortality  was  in  the  district  su|>|died  with  water  taken 
from  the  river  Lea.  With  regard  to  tliis  latter  ej>idemic»  we 
are  in  j*ossession  of  nniny  details,  and  tfie  following  is  a  sum- 
mary of  the  facts  as  given  hy  the  late  Dr.  William  Farr  in  his 
report  oo  the  cholera  epidemic  of  1866: — 

*'  Several  cases  of  cholera  and  choleraic  diarrh{3?a  liad  occurred 
over  London  in  May;  and  on  27th  June,  at  12,  Priory  Street, 
Brondey,  one  poor  Ileilges,  a  lahourer,  and  his  wife,  both  of  the 
age  of  4fi  years,  died  of  *  Cholera  Asiiitica,'  the  former  after  1*% 
the  hitter  after  12  hours*  illness.  These  casi-s  arc  minutely  de- 
scribi-d  l)y  Mr.  Kadcliffe^  who  traces  the  discbarges  into  a  water 
closet  r»f  12,  Priory  Street,  and  thence  300  yards  down  the 
sewer  into  the  Lea  (a  tidal  river  which  ebbs  and  flows)  at  Bow 
Bridge,  half  a  Tnile  helowtbe  Old  Ford  reservoirs,  lie  attaches 
grt-at  importance  to  these  first  cases,  and  they  undoubtedly 
sniticL'd  to  |>our  into  the  sewers  ami  wat^'rs  millions  of  /.ymt>tic 
molecules,  which  day  by  day  grew  nuiv^  nnd  more  frequent  in 
the  Lea,  by  every  hour's  cboleraic  dischargt'S  on  both  sides  of 
the  river."  A  few  days  later  water  was  supplied  to  the 
district  from  a  reservoir,  the  bottom  of  which  was  pervious 
to  the  waters  of  the  Lea,  and  then  resnlte<l  an  outbreak  of 
cholera  and  diarrha'a  which  caused  the  death  of  over  4000 
persons, 

I  need  not  give  further  instances  of  the  dissemination  of 
disease  by  water-carried  sewage,  sanitary  literature  is  full  of 
them. 

What  is  true  of  cholera  is  also  true  of  typhoid,  and  I  will  only 
say  in  reference  to  this  subject  that  (if  we  accept,  as  we  are 
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bound  to  do,  the  statements  put  forward  with  regard  to  the 
cholera  epidemic  of  186(i),  if  the  excreta  of  the  Hedge's 
family  had  been  buried  or  Imrnt,  the  watei*s  of  the  Lea  would 
not  liave  been  infected,  and  [lossibly  4,000  hves  wouhl  have  been 
saved. 

The  first  principle  in  dealing  with  epidemic  disease  is  that 
which  is  expressed  in  tfie  words,  principtU  ohsfa,  ivsist  the  be- 
ginnin*^.  The  object  of  this  is  e\adent,  and  is  well  expressed 
by  Shakspere  in  the  words — 

"  A  little  fire  is  quiekly  trodden  out. 
Which,  beiag  siiliered,  rivers  cannot  quench," 


The  mixing  with  ivater  may  be  luuked  upon  certainly  not  as 
a  resist4ince  of  the  hegiuniiigSj  but  rather  us  a  nursing  and 
favoring  of  them,  which,  **  being  suffered,"  most  surely  '*  rivei*s 
cannot  fjuench.'' 

The  grt-at  principle  of  principii'i  ohsia  has  been  most  rigidly 
observed  by  surgeons  in  rlealing  with  thuse  forms  of  bluod- 
poisoning  whicli  arise  in  euuneetidu  with  wounds,  and  which 
wure  known  as  hospital  diseases.  To  Lister  belongs  the  credit 
of  recognising  that  the  great  thing  to  be  aimed  at  was  the 
checking  of  putrefactive  clinnges  in  the  discharge;^  from  the 
wounci,  an  end  which  has  been  athuned  hy  adopting  what  are 
known  iLs  antiseptii'  precautions  in  the  treatment  and  liressint^ 
of  wounds.  A  foul  wound  is  looked  upon  as  a  great  source  of 
danger  to  the  patient  himself,  and  formerly  the  poisons  gene- 
rated in  the  wound  of  one  patient  were  carried  by  sponges  and 
instruments  (which,  be  it  remembered,  were  ^^  clean/  as  far  as 
any  indicaticms  a[ij)reciable  bytmr  unaided  senses  were  concerned) 
tutiie  wounds  of  <»thers  ;  and  thus  it  followed  that  the  mortality 
from  wiiat  was  wrongly  spoken  of  as  '*  hospitalism  '*  was  enor- 
m<jus.  Now,  however,  putrefaction  in  wounds  is  praelically  at 
an  end,  owing  to  the  use  of  antiseptics  and  to  an  improved 
appreciation  of  wbat  cleanliness  really  means;  and  as  a  result 
of  this  hospitalism  has  disapjjeared. 

How  marvellous  have  been  the  results  wdiich  have  followed 
on  the  adoption  of  the  principle  of  preventing  putrefactiun  in 
wounds  is  well  shown  in  a  table  given  in  tlu?  last  etlition  of 
**  Erichsen's  Surgery."  This  table  is  taken  from  a  statistical 
work  by  Max  Seliede  on  amputations,  and  sbows  conclusively 
what  are  the  advantages  of  antiseptic  precautions.  1  liave 
stmpliHed  his  stat*uient  for  tlie  sake  of  those  of  my  audience 
who  are  not  acquainted  with  medicine. 
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UNCOMPLICATED  CASES  OP  AMPUTATION. 


C»u8«  of  Defttb. 

Old  trentment, 
377  caBeg. 

Antiseptic  treatment 
321  cawes. 

Slood  Doisonins? 

105 

3              1 

"              1 

Thus  it  appears  that  the  mortal itj  from  blood  poisoning 
Tinder  the  old  treatment  was  28  per  cent,  while  under  anti- 
septic precautions  it  is  Ifss  than  1  per  cent. 

Antiseptic  measures  are  used  in  other  than  purely  surgical 
cases  and  ray  friend  Dr.  John  Williams  tells  me  that  since  their 
introduction  into  the  General  Lyinf^-in  Hospital  the  deaths  from 
that  terrible  rlisease  **  puerpeml  fever,"  have  practicaUy  ceased. 

This  ^eat  result  lui8  been  brought  about  by  attention  to  the 
leading  prin{.'iple  of  prlneipiiii  oltsta. 

In  my  student  days  the  treiitment  most  In  vogue  for  wounds 
was  ''pure"  water;  but  now  it  is  recognised  that  water  is  pre- 
eminently the  encourager  and  sometimes  the  main  cause  of 
putrefaction,  \Yhieh  of  all  things  the  surgetm  tries  to  avf»i<l. 

The  foulness  of  our  rivers  is  largely  ilue  to  the  mixing  of 
putrescible  matter  with  water,  i.e.,  to  water-carried  sewage,  an<l 
there  can  be  no  doubt  that  as  wafer-carried  sewage  increases, 
the  difficulty  of  obtaining  pure  water  increases  also.  Water- 
carried  sewage  so  fouled  the  Thames  **  between  the  bridges/* 
that  after  the  bitter  experiences  of  1H54,  tlie  in-take  of  the 
water  companies  was  moved  to  a  point  above  the  tide-way. 
Since  then  the  pojmlation  all  along  the  Thames  Valley  has 
enormously  increased,  and  if  we  who  get  our  drinking  water 
from  the  Thames  escape  disease,  it  can  only  be  regarded  as  due 
to  a  hap|n'  accident,  and  not  to  the  observance  of  any  fixed 
principle  to  effectually  prevent  the  fouling  of  the  river.  The 
precious  liijuid  with  wliich  I  am  su[*plied  from  the  Tlianiea 
costs  me  I  think  nearly  ten  shillings  per  thousand  gallons,  and 
I  need  not  say  tliat  1  am  very  careful  to  have  every  drop  which 
is  used  for  drinking  purposes  both  boiled  and  filtered. 

If  sewage  finds  its  way  to  a  water-source  I  have  not  much 
faith  in  the  A-arious  modes  of  "  treatment  "  which  it  imdergoes 
in  those  establislnuents  which  h>cal  boards  love  to  erect  for  this 
expt-^naive  amusement. 

The  addition  of  chemicals,  if  in  sufficient  quantity  to  destroy 
living  organisms,  must  make  the  water  still  more  nnpotable 
than  I)efore,  and  can  only  be  of  use  l>y  making  the  liipiid  so 
utterly  nauseous  that  to  drink  it  would  be  impossible. 

Mere  filtration  cannot  be  regarded  as  any  safeguard  after  the 
experience  of  the  Luuaen  typhoid  epidemic,  in  wliich  the  poison 
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of  the  fever  filtered  througli  a  mile  of  earth,  wliich  was  sufficient 
to  check  the  passage  of  particles  of  wheat  flour.  Wide  irriga- 
tion over  a  large  area  of  land,  as  is  jiractised  in  **  sewage 
farming,' *  is  probably  the  best  method  of  ti-eating  sewage,  but 
this  cannot  be  regarded  as  absolutely  safe  under  all  conditions 
for  rejL*ions  previously  indicated. 

If  antiseptics  have  been  previously  ailded  to  the  sewage,  this 
must  inci'ease  the  difficulties  of  '* fanning*'  with  it,  as,  if  the 
antiseptics  have  been  luldeil  in  sufficient  quautity  tt"*  destroy 
disease  organisms,  this  wouhl  effectually  check  the  growth  of 
those  other  organisms  upon  wliieh  the  fertility  of  the  suil  <k>j»ends. 
It  is  more  than  doubtful  whether  there  is  any  absolute  safety 
in  obtaining  water  from  ilcep  wells.  The  Dudhnv  Lime  well, 
near  Liverjx)ol,  having  a  total  depth  of  443  fi-et,  wsis  fouled  by 
percolation  from  cessp<M>ls,  and  penvilation  from  a  defective 
sewer  would  certainly  prove  cmially  disastrous.  Surface  wells 
are  not  now  regarded  as  at  all  safe,  but  our  suspicions  with 
regard  to  them  were  not  aroused  until  after  the  introduction  of 
the  plan  of  mixing  water  with  putrescible  matter.  There  was 
no  soakage  from  an  old-fash ioued  dry  pit.  There  must  be 
soakage  from  a  cessjKJol  or  '*  dead  well. ' 

The  only  way  of  securing  pure  water  is  to  make  quite  sure 
that  there  is  no  fouling  of  water-sources.  If  this  were  done, 
then  pure  water  would  be  at  once  plentiful  and  cheap.  It  is 
now  very  dear,  and  is  getting  scarcer  every  day. 

Dr.  AVilliam  Farr  said,  **  a  system  of  sewerage  is  the  necessary 
complement  of  a  water  sujyply,"  For  mysi-lf  1  shuuld  bo 
inclined  to  say  that  an  extraordinaiy  water  supply  h  the  necessary 
complement  of  water-carried  sewage,  because  with  it  our 
ordinary  supplies  ouickly  get  fouled.  In  Loudon  we  have 
effeetually  fouled  all  rtur  wells,  and  the  state  of  the  Thames  is 
such  that  a  man  must  be  in  the  very  extremities  of  thirst  or  else 
insane  before  he  wouM  <lrink  from  the  Thames  anywhere 
between  Tedtlington  L(jck  and  Gravesend.  The  state  of  our 
^Hoble  river  is  a  deep  re[>roach  to  us,  and  must  remind  us  day  by 
day  of  the  serious  blunders  we  have  committed.  As  long  as  it 
remains  as  it  is,  M*e  certainly  have  no  claim  to  be  foUoweu  as  an 
example  in  matters  sanitary.  London  should  ?H*rve  as  a  warning, 
as  did  the  drunken  Helot  to  the  Spartan  Youth. 

The  fouling  of  our  sources  of  water  supply  has  driven  us  far 
afield  for  water,  and  this  no  doubt  has  been  a  great  cause  of 
the  lessening  of  our  mortality  of  late  years,  but  it  would  be 
uiiwise  to  talk  of  security  because  we  have  had  no  »eri(jai 
epidemic  since  18t>6,  an  absurdly  short  perio<l  in  the  history  of 
a  nation.  It  must  not  be  forgotten  that  pure  water  is  as 
necessary  for  animals  as  it  is  for  man,  and  that  if  we  persist  in 
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fouling  our  rivers  the  poor  farmer  may  have  to  pay  a  "  water- 
rate  "  for  providing  an  artificiiil  water  i^upplj  for  his  horses, 
cattle,  sheep,  and  even  jioultry.  Many  tliseases  of  animals  are 
commuuieahle  to  man,  and  it  is  daily  hccomin^  more  eindent 
that  om'  health  is  very  intimately  hound  up  with  the  health  of 
our  animals,  and  that  tliuir  sanitary  condition  is  scarcely  less 
important  than  our  own. 

From  a  financial  point  of  view»  water-carried  sewa^  has  not 
been  eurouraging.  It  has  increased  the  rates,  increased  the 
cost  of  our  houses,  and  put  ns  to  p-eat  expense  for  water.  The 
"treatment"  of  sewage  before  it  is  finally  discharged  into  our 
rivers  is  everywhere  an  expense  and  nowhere  a  source  of  profit^ 
and  we  find  that  public  sewers  wliich  cost  millions  to  construct, 
cost  thousands  to  keep  in  re])air. 

The  sewers  we  have  huilt  with  horrowed  capital.  We  have 
seized  all  the  glory  and  patronage  of  disbursing  enormous  simis, 
and  have  left  posterity  to  pay  the  lulls.  This  is  a  doubtful 
policy,  and  I  think  a  most  immoral  one,  hut  1  feel  it  is  little  uae 
to  raise  my  feeble  voice  against  the  custom  which  is  now^  so 
much  enconniged  of  hanghig  u  debt  round  the  neck  of  our 
successors.  It  uuiy  be  defensible  to  raise  a  loan  for  building 
town  halls,  schools,  and  similar  edifices,  of  which  posterity  will 
reap  the  benefit,  but  to  raise  lt»ans  for  the  puqiose  of  wasting 
most  vahiable  fertilising  matter  by  means  of  works  which  will 
be  a  constant  expense,  and  never  a  source  of  profit,  is  a  very 
doubtful  ex[)edient. 

I  hope  the  custom  will  soon  obtain  of  compelling  each  generation 
to  bear  the  charge  of  its  own  sanitary  ex|)eriments- — aua  blunders* 

Sewers  are  constant  vSources  of  impovenslnnent  to  the  soil, 
and  the  soil  be  it  remembered  is  the  tmly  permanent  and  reliable 
source  of  wealth  in  any  country.  The  waste  of  valuable  matter 
which  takes  place  in  London  and  our  big  towns  must  make  us 
blush,  1  wish  the  waste  were  limited  to  our  big  towns,  Imt  it  is 
not  so.  It  is  commou  throughout  the  country,  even  in  rural 
districts*  Free  trade  has  made  food  very  cheap  indeed,  and 
ciieap  food,  especially  imjmrtt'd  food,  ought  ahsohitely  to  in- 
crease the  fertility  of  a  country,  for  obvious  reasons  which  I 
need  not  particularixe.  The  fertility  of  this  coutitiy  is  not 
increasing  to  judge  by  the  agricultural  distress.  The  farmers 
are  crying  out  for  "protection."  The  first  kind  of  protection 
needed  seems  to  me  U*  he  a  protection  from  ourselves  and  from 
the  sinful  waste  of  fertilising  matters  which  Local  Boards, 
Munici|ialitie^,  and  Imperial  Parhanient  ecjually  foster. 

If  we  made  a  pro]>er  use  of  our  organic  refuse  we  should 
enrich  p<»sterity.  As  it  is  we  reap  and  we  do  not  sow.  If 
municipalities  would  bury  organic  refuse,  and  plant  the  seed  of 
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some  forest  ti'ee  suitocl  to  the  soil  and  situation  (which  in  these 
(lavs  of  cheap  food  stuffs  would  probably  be  the  best  branch  of 
agriculture  to  pursue),  they  would  earn  the  blessings,  instead  of 
the  eurses  of  posterity;  and  they  wtmld  beautify  the  face  of 
nature,  instead  of  tnukinij  it  hideous  with  tall  rhimneys,  pump- 
ing stations,  and  [nt'cipitatintr  tanks.  This  piece  of  ailviee  will 
I  fear  fall  very  flat,  for  of  all  agricultural  arts,  foi-estry  seems 
the  deadest  in  this  country. 

As  a  defence  for  gigantic  sewage  schemes,  it  is  often  said 
that  you  can  do  nothing  well  without  co-operation,  and  this  is 
the  excuse  for  compelling  all,  wlietber  they  want  theni  or  not^ 
to  contribute  towai'ds  the  cost  of  sewers. 

If  co-operation  be  for  a  good  end,  the  result  is  a  great  good ; 
but  if  co-operation  be  for  a  bad  purpose,  the  result  is  a  great 
evil.     I  need  say  no  more. 

The  last  charge  which  I  have  to  bring  against  water-carried 
sewage  is  a  seriouH  one,  viz.,  that  it  encourages  overcrowding 
in  cities,  which  is  univorstilly  admitted  to  be  the  greatest  of  all 
8anitar\'  evils,  and  one  which  cunnut  be  counterbalanced. 

Water -carried  sewage  encmiriiiPes  overcrowdiufj  liecauses  it 
enables  us  to  buihl  houses  with  no  outlet  except  a  hole  for  the 
sewage  to  run  through.  The  growth  of  London  must  be  a 
source  of  alarm  to  sanitarians,  and  it  is  impossible  not  to  admit 
that  our  syntem  of  sewers  has  been  a  most  important  factor  in 
its  |»rod notion.  Look  at  Cliari ng  Cross,  where  a  street  of 
gigantic  clubs  and  hotels  has  arisen,  each  without  curtilage  of 
any  kind,  and  where  a  handsome  profit  has  Ijeen  made  by  setting 
the  first  law  of  sanitation  at  defiance.  You  will  find  the  same 
thing  to  a  givater  or  less  extent  throughout  the  Metnjpolitau  area. 

It  is  difticult  to  say  why  we  are  so  prone  to  crowd  into  cities. 
In  former  days  we  crowded  behind  walls  as  a  protection  from 
our  enemies.  Those  days  are  at  an  enrl,  but  the  crowding  is 
greater  than  ever.  The  common  cant  of  the  day  is  that  in  this 
I9tli  century  we  have  annihilated  time  and  space.  Cei'tainly 
in  cities  both  are  excessively  precious.  The  telegra[ih,  the 
telephone,  and  tlie  steam  engine,  ought  to  have  diminished 
overcrowding,  but  they  have  not.  The  stream  is  stilh  mainly 
from  the  country  towards  the  town,  the  attraction  being  the 
making  of  money  and  tbe  spending  of  it. 

It  may  be  well  to  glance  at  the  effect  of  this  overcrowtling  iu 
this  city. 

It  is  a  common  remark  that  London  is  a  very  healthy  city, 
and  as  a  proof  of  this  assertion  persons  point  to  the  death-rat«, 
which  certainly  of  late  has  not  been  excessive.  The  London  of 
the  Kegistrar-Cxeneral  however  is  a  very  extensive  place,  and 
many  of  the  outlying  parts  arc  almost  rural  iii  charactex*,  so 
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that  If  YOU  want  to  find  the  effect  of  li^ang  in  a  crowded  city,  it 
is  not  fair  to  take  London  as  a  whole. 

I  am  no  believer  in  the  healthiness  of  London.  It  is  true 
that  our  death-rate  has  not  been  raised  by  any  great  epiileniic 
of  late  years,  but  Lonilon  is  undoubtedly  a  city  where  an 
abundaiice  of  second-rate  health  exists.  The  crowds  that 
thronr;  the  doors  of  hospitals  increase,  and  in  my  profession 
there  is  a  great  outcry  alioiit  *'  hospital  abuse,*'  whicli  raeanSj  I 
take  it,  that  decent  folk  are  not  able  to  cope  with  the  amount 
of  chronic  disorders  with  which  they  are  beset.  Again,  the 
mobility  of  the  population  in  the  present  day  makes  our  vital 
statistics  very  uncertain.  Many  a  healthy  person  is  ini|K>rted 
into  London,  and  being  wounded  in  the  battle  of  life,  returns 
to  the  country  to  die  or  recover  as  the  case  may  be.  There 
is  a  scarcity  of  very  young  and  very  old  people,  and  in  order 
to  ap|>reciate  the  vital  statistics  of  London,  great  allowances 
have  to  be  made  for  the  abnormal  iige  distributions. 

In  order  to  judge  of  the  effect  of  over-crowding»  let  us  look 
at  the  vital  statistics  of  the  *'  Strand  *'  Registration  District, 
which  is  about  the  centre  of  London,  and  from  which  one  would 
have  to  walk  very  many  miles  to  reach  the  country  in  any  direction. 

The  *' Strand'*  enjoys  many  advantages.  It  is  maiidv  a 
wealthy  district,  extending  in  irregular  form  from  Temple  fear 
to  Buckingham  Palace,  It  incUides  the  whole  of  the  Green 
Park  and  lialf  St.  James's  Park.  It  has  a  gravel  soil,  and 
slopes  gently,  with  exposui-e  to  the  south,  to  the  fnnge  of 
(potentially)  the  noblest  river  in  tlie  country.  The  worst  and 
poorest  parts  are  at  the  north-east  corner. 

The  true  death-rate  of  a  London  district  is  difficult  to  get. 
The  British  Medical  Journal^  however,  has  been  in  the  habit  for 
tlie  hist  nine  fjuarter-years  of  publishing  the  "  tnie  "  deatb-rat^es 
of  the  London  districts  after  complete  distribution  of  deaths 
occurring  in  public  institutions,  I  have  comj>iled  a  table  from  the 
nine  tables  which  have  appeared  in  the  British  Medical  Jo  urttai^  so 
that  I  am  able  to  compare  *'  The  Strand  "  with  the  whole  of  Lon- 
don for  nine  quarters,  and  with  Dorset  (for  ten  years,  187 1 — iSO), 


London     ...  * , , . . 

•*Stratid,"  and  8t.  Mortin's- 

in-the-Fields 

Dorset  (10  years  1871-80) 


Birth-rate. 


32-5 
23-7 


Deatb-iate. 


Zymotic 
d«Ath-rBte. 


Deaths  un- 
der 1  year 
to  1,000 
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I  have  chosen  the  county  of  Dorset  for  comparison  "because 
it  is  a  "  healthy  district/'  and  if  we  are  to  do  any  good  wo  must 
always  aim  at  a  high  statKkrd.  Again,  the  Dorsetsliire  labourer 
has  always  been  a  favourite  stulkiug-horse  for  cockney  politicians^ 
and  it  may  lie  well  to  show  how  much  lit-althipr  he  is  thsiu  the 
Londoner,  notwithstaniling  his  supposed  condition  of  chronic 
starvation. 

This  table  is  very  interesting.  Dr.  Lethehy  said  "  a  high 
death-rate  means  a  high  hirth-i'ate,  and  a  high  biith-rate  is  the 
invariable  concomitant  of  prosperity/'  This  dictum  does  not 
evidently  apply  to  the  Strand. 

Dr.  Farr,  on  the  otlier  hand,  pointed  out  that  "  a  low  birth- 
rate implies  a  small  proportion  of  young  adults  and  a  large 
proportion  of  the  agco.''  This  clictmn  again  does  not  a]>ply  to 
the  Strand,  as  we  shall  see  by  a  reference  to  the  next  table,  in 
which  I  have  endeavoured  to  make  corrections  for  the  abnormal 
ase-distribution  which  obtains  in  that  district,  and  which  Dr. 
W.  Ogle  rightly  insists  is  absolutely  necessary  before  you  can 
arrive  at  just  conclusions. 

The  tabic,  I  tliink,  speaks  for  itself. 


«rA€  Strand"-- 

-Mean  population  1871-80  == 

37461 

• 

AGES. 

i 

IJii 

gig 

li 

11 

o 

Under  5 

a597 

5100 

-1503 

3596 

5100 

99-97 

40-07 

1440 

5—10 

3134 

4500 

-  13«-56 

390 

548 

12  44 

4-31 

12!* 

10—15 

3069 

4012 

-    943 

163 

212 

5-31 

2-79 

84 

15—20 

3824 

3640 

4-    190 

317 

299 

8-29 

4-43 

167 

20—25 

,  4426 

3337 

+  1089 

366 

273 

8-27 

m^ 

290 

25—35 

6773 

5513 

+  1261 

963 

770 

14-22 

7'50 

510 

35—45 

5121 

4237 

+    S84 

1246 

1000 

24-33 

10-48 

525 

45-^55 

3935 

3225 

+    710 

133S 

1088 

34-00 

I3'04 

520 

55—65 

2311 

2212 

+      99 

1147 

1100 

49-63 

24-56 

505 

65—75 

1003 

1237 

-   234 

754 

900 

75-17 

55'28 

650 

76 

268 

487 

-   219 

425 

774 

158-58 

151-71 

403 

b 

37461 

37600 

10705 

12064 

6183 

From  this  table  it  appears  that  there  was  in  the  Strand  during 
the  decade  1871-80  a  deficit  of  3,812  children  under  15,  and  uf 
453  of  persons  over  (i5,  while  there  was  a  surplus  of  4,233 
persons  between  15  and  65. 

l> 
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This  abnoiinal  distribution  ou^ht,  according^ to  Dr,  Farr,  to 
give  a  high  birth-rate.  :itxd  a  hnv  deatb-nitt'.  T]ie  very  reverse 
is  the  ciise,  and  a  critical  examiuation  of  the  figures  seems  to 
show  that  tfie  death-mte  in  tlie  Strand  is  more  than  double  what 
it  u  in  DomeLshir^, 

It  mav  bt"  said  that  this  high  dcatli-rate  is  due  to  the  pi*esence 
in  the  Strand  of  two  hospitals  (Charing  Cross  and  King's 
College),  and  doubtk^ss  tliese  have  some  material  effect  in  pro- 
dueing  the  terril>le  adult  mortahtv* 

liospitals  however  are  generally  placed  where  they  are  most 
needetl,  and  I  would  point  out  that  these  institutions  can  hardly 
account  for  the  enormous  infant  mortality;  and  certainly  not 
for  the  deaths  of  infants  under  one  year.  Against  tbu  fact  that 
the  Strand  eontains  two  Iiospitals,  is  to  be  placed  the  not  leas 
important  fact  that  it  contains  no  workhouse.  This  institution 
is  at  Edmonton,  where  it  helped  to  raise  the  death-rate  from 
15.8  to  \il\K 

It  need  not  suri)rise  us  that  a  po[)uhition  situated  in  the  very 
centre  of  the  vastest  city  the  world  has  e\'er  seen  should  have 
a  high  death-rate,  and  it  may  be  well  to  look  to  the  causes  of 
death  and  again  to  compare  the  rates  from  different  causes  with 
those  in  Dorsetshire. 


Death-rate  from  different  earner, 

Stmnd. 

Whooping  cough 0*02     

Tabes,.... 0*28     

Phthisis. , 3-65     


Small-pox O'll 

Measles CKS<i 

Scarlet  fever 0'49 

Enteric 0-38 

Violence 1*01 

Dianha-a ..,  092 


Dorgetshire. 

,.     0-18 
..     172 


Hydrocephalus O'fU     0'22 

l{e_sT>iratorv  disease  ..-•*,  5*92     ••.«• 3'15 

Total  of  Tubercular  and       ^^— 

Respiratory  disease    11*08  5*56 


0-09 
0-20 
0-33 
0-19 
0.49 
0-35 


No  good  would  be  got  by  extending  this  table.  Suffice  it  to 
say  that  there  is  no  single  cause  of  death  in  the  Kegistrar- 
Generars  tables  whicli  is  uot  more  active  in  the  Strand  than  it 
is  in  1  >orsetshire. 

i  would  particularly  draw^  attentitm  to  the  fact  that  the 
death  ratx;  lor  wljooping  cough  and  tubercular  and  respiratory 
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diseases  for  the  Strand  is  more  than  double  that  of  Dorsetshire, 
a  fact  which  is  not  to  be  wondered  at  in  a  population,  the  bulk 
of  whom  only  breathe  pure  air  upon  the  rarest  occasions,  and 
who  habitually  breathe  an  air  so  foul  that  the  sun  often  fails  to 
penetrate  it,  and  which  is  fatal  to  almost  all  flowers  and  a  large 
proportion  of  trees. 

To  me  one  of  the  saddest  indications  of  the  dismal  state  of 
this  overgrown  city  is  the  appeal,  which  is  now  so  common  in 
the  newspapers,  for  funds  to  give  poor  London  children  07ie  day 
in  the  country,  with  of  course  the  not  immaterial  deduction  of 
the  hours  spent  in  going  and  returning. 

These  tables  may  serve  to  dispel  another  popular  fallacy,  viz., 
that  the  sulphur-laden  air  of  London  has  antiseptic  powers, 
and  helps  to  check  zymotic  disease. 

As  a  fact  those  zymotic  diseases  which  presumably  travel 
through  the  air  (Small-pox,  Whooping  Cough,  and  Measles), 
are  particularly  rife  in  London.  The  death-rate  from  these 
three  causes  was  during  1871-80 : — 

In  LoDdon.  Dorsetshire. 

Small-pox        ...     0-44  ...  0-09 

Measles  ...     0*51  ...  0-20 

Whooping  cough    0*81  ...  0*29 

1-76  0-58 

In  fact  the  mortality  caused  probably  by  air-borne  germs 
was  exactly  three  times  as  great  in  London  as  in  the  healthy 
country  district  which  I  have  chosen  for  comparison. 

I  have  endeavoured  to  show  that  the  admixture  of  water  with 
putrescible  matter  is  inadmissible. 

1.  Because  it  is  antatjonistic  to  a  law  of  nature,  encouraging 

putrefaction  and  delaying  nitrification,  and  there  can 
be  no  successful  antagonism  to  nature. 

2.  Because  the  putrefaction  set  up  in  cesspools  and  sewers 

by  mixing  water  with  putrescible   matter  has  been  a 
direct  cause  of  much  disease. 

3.  Because  the  practice  involves  the  most  perfect  dissemina- 

tion  of  disease  particles,  and    a   neglect  of  the   great 
principle,  ^^principiis  obsta" 

4.  Because  it  is  the  great  cause  of  the  fouling  of  rivers  and 

wells,  and  makes  the  obtaining  of  pure  water  increasingly 
difficult. 

5.  Because  it  is  financially  and  economically  disastrous,  crip- 

pling the  ratepayers  and  exhausting  the  land. 

6.  Because  it  is  one  of  the  chief  causes  of  overcrowding,  the 

greatest  of  all  sanitary  evils. 
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It  may  be  asked,  **  AVTiat  useful  purpose  can  be  serv  cil  by 
talking  thus  to  an  audience  of  Londoners  1  London  is  liope- 
lessly  committed  to  the  principle  of  water-carried  sewage,  and 
mu^t  make  the  best  of  it." 

To  tins  I  reply  that  even  London  need  not  needlessly  increase 
her  akeady  insurmountable  difficulties,  and  that  happily  the 
whole  of  England  is  not  yet  quite  absorbed  into  London  and 
other  cities.  There  is  a  very  general  belief  thron<j;liont  the 
coinitry^  tliut  because  London  has  adopted  the  system  of  water- 
'■arriage  it  must  therefore  be  thf  best.  This  idea  is  unthinkingly 
adopted,  and  to  its  adoption  the  distinction  of  borrowing  and 
disbursing  a  large  amount  of  other  people's  money  acts  as  a 
spur.  There  has  come  within  my  owni  knowledge  the  case  of  a 
country  town,  in  the  midst  of  a  poor  agricultural  district,  which 
olanumred  for  a  "sewagf  scheme"  for  the  pur|fose  of  polluting 
its  sparkling  water-course,  where  anglei's  pay  large  sums  for  the 
privilege  of  trout-lislnng ;  its  death-rate  being  at  the  time 
betwT'en  16  and  17. 

In  the  Thames  Valley^  tlie  region  of  villas  and  market  (^^rdens, 
a  whole  crop  of  "  sewage  schemes  "  have  lately  l>een  put  forward, 
notwithstanding  that  tlie  more  rational  methods  of  sauitation 
would  be  easier  and  cheaper. 

Only  the  other  day  I  \nsited  a  lone  farm-house  which  a  friend 
wished  to  take  for  the  summer,  and  I  found  that  the  pro- 
prietor, having  taken  the  soil-pipe  of  a  recently  erected  w^ater- 
closet  into  a  cesspool  alongside  a  deep  well  sunk  in  the  chalk, 
had  rendc^red  his  house  unlettable  to  any  thinking  person; 
and  lastly  I  heard  last  week  of  a  friend  who  took  a  moor 
in  Scotland,  and  wished  to  have  rational  methods  of  sanitation, 
but  the  noble  owner,  bitteii  by  the  modern  craze  for  w^ater, 
would  allow  nothing  but  water  carriage,  and  accordingly  laiil 
his  filthy  pipes  to  fnul  the  babbling  highland  bum,  and  deprive 
the  soil  of  tliat  of  which  it  was  in  need. 

Again,  in  iustitutions  such  as  workhouses,  barracks,  schiwls, 
and  the  tike,  water-carriage  is  often  ado|»ted,  utit  with  standing 
the  favourable  conditions  for  rational  methnds,  Tlie  ignorance 
of  soldiers  in  this  matter  is  an  acknowledged  c\iuse  of  the  sick- 
ness and  mortality  dtiring  campaigns. 

There  seems  in  short  a  xc^ry  great  necessity  for  durecting 
att4.*ntion  to  the  *' shortcomings  "  of  water-carried  stowage. 

What  do  yon  propose?  will  be  the  next  question.  My 
answer  is  fair  jilay  ana  no  compulsion. 

Much  as  I  believe  in  the  good  of  spreading  sanitary  know- 
ledge, I  have  little  faith  in  the  efficacy  antl  a  pot/out  belief  in 
the  dangers  of  sanitary  legislation  whereby  blunders  are  stereo- 
typed. 


i 


53 

The  first  thing  necessary  is  an  equitahle  adjustment  of 
sanitary  rates. 

Borrowing  for  the  purpose  of  constructing  sewers  should  be 
disallowed,  and  those  who  do  not  need  the  sewers  should  not  be 
called  upon  to  contribute  towards  them,  at  least  not  to  the  same 
extent  as  others. 

The  present  inequitable  adjustment  of  sewer  rates,  is  a 
premium  on  jerry-built  houses  without  curtilage.  Encourage 
the  man  who  has  a  little  bit  of  garden  to  make  use  of  it. 

Enforce  the  Pollution  of  Rivers  Act  against  individuals,  even 
against  proprietors  of  highland  moors. 

Let  us  have  a  real  inspection  of  nuisances  and  a  harrassing  of 
evil  doers,  and  let  us  discourage  by  every  means  in  our  power 
the  building  of  houses  side  by  side  and  almost  back  to  back, 
with  no  outlet  but  a  hole. 

Let  water  be  paid  for  by  meter. 

I  have  every  sympathy  with  the  agitations  of  getting  allot- 
ments for  the  poorer  classes.  The  best  and  most  economical 
allotment  is  one  close  to  the  house  where  refuse  may  be  buried 
and  in  due  time  bring  forth. 

Those  who  advocate  "  sewage  farming "  tell  us  that  an  acre 
is  necessary  for  every  100  inhabitants.  How  infinitely  better 
if  the  100  people  could  absolutely  live  on  the  acre  of  ground  in 
(let  me  say)  20  cottages,  each  cottage  having  ^  of  an  acre. 
How  infinitely  better  for  the  man  to  till  this  little  plot  in  his 
spare  time,  than  to  occupy  his  leisure  by  braying  politics  in  a 
public  house. 

Let  us  calculate  the  produce  of  this  plot  of  ground  in  terms  of 
potato.  An  acre  of  a  field  will  produce  an  average  crop  of  7  tons ; 
the  twentieth  of  an  acre  would  produce  7  cwts.,  or  784  lbs.  As 
these  would  be  for  home  consumption,  and  would  save  the  man 
from  disbursing  money  at  a  retail  shop,  we  may  take  the  value 
at  the  average  retail  price  of  Id.  per  lb.,  or  £3  5s.  4d.,  or  for 
the  sake  of  simplicity  say  £3.  To  give  tj^  of  an  acre  to  every 
five  inhabitants  would  make  a  town  inconveniently  big  it  may 
be  said.  I  think  not ;  100  to  an  acre  is  64,000  to  a  square  mile, 
or  making  a  very  liberal  reduction  for  space  occupied  by  roads, 
let  us  say  50,000  to  a  square  mile.  This  does  not  sound  like  an 
inconvenient  scattering  of  houses.  The  inhabitants  would  make 
£30,000  a  year  by  the  produce  of  the  land,  a  gain  of  which  Free 
Trade  could  not  deprive  them ;  and  there  would  be  no  sewer 
rate,  no  plumbers'  bills,  and  certainly  a  vast  increase  of  health, 
happiness,  and  contentment. 

What  I  am  advocating  is  no  Utopian  scheme,  and  I  am  not 
talking  without  some  practical  experience.  A  few  years  ago  I 
bought  twenty  cottages  adjoining  a  garden  which  1  have  in  the 
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country.  Many  of  tliem  had  been  built  with  a  very  insufficient 
curtilage,  and  their  old  fashioned  sanitary  arrangements  made 
the  garden  anything  but  pleasant.  My  first  step  in  improving 
these  cottages  was  to  do  away  with  the  old  fashioned  pits,  which 
were  not  suited  to  the  low-lying  spot  and  were  always  full  of 
water,  and  replace  them  by  pails.  The  cottages  are  systemati- 
cally scavenged  every  day,  and  all  refuse,  inclusive  of  food 
refuse,  excrements,  and  ashes,  are  buried  immediately  in  the  gar- 
den. There  has  been  a  complete  cessation  of  all  offence,  and  my 
garden  holds  the  proud  position  of  being  certainly  one  of  the 
most  fertile  in  the  district.  Roses  and  other  flowers,  and  all  the 
ordinary  garden  fruits  and  vegetables,  flourish  therein  in  great 
luxuriance.  The  aesthetic  aspects  of  the  place  have  been 
increased,  and  in  no  way  diminished,  by  the  course  I  have  pur- 
sued. I  wish  it  to  be  understood  that  I  am  no  mere  theorist, 
but  that  I  practice  what  I  preach. 

I  have  dealt  with  this  subject  from  rather  a  different  point  of 
view  in  a  little  book,  "  Our  dutv  in  regard  to  Health,"  which  I 
wrote  for  the  Council  of  the  health  Exhibition.  Those  who 
may  care  to  pursue  this  subject  further,  may  get  the  book  of 
Clowes  &  Co.,  the  publishers,  at  Charing  Cross. 
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TI.— Prof.  T.  Hayter  Lewis,  F.S.A.,  F.R.I.B.A. 
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CONGRESS   AT   BOLTON, 


INTRODUCTION, 


The  tenth  Congress  of  the  Institute  was  held  at  Bolton,  from  Tuesday, 
September  20th,  to  Saturday,  September  24th,  by  invitation  of  the 
Toww  CouircrL. 

Very  suitable  accommodation  was  provided  for  the  Meetings  of 
the  Congress  in  the  Town  Hall.  The  Opening  Address  of  the  Peesi- 
DBKT,  BiOHT  Hon.  Losd  Basing,  r.B.s.,  and  the  Addresses  to  the 
Working  Classes,  were  delivered  in  the  Large  Hall  (Albert  Hall). 
The  Lecture  to  the  Congress  and  the  Meetings  of  the  Sections  were 
held  in  the  Council  Chamber  and  Borough  Court,  and  the  Conference 
of  Medical  Officbes  of  HEALin  in  the  Grand  Jury  Eoom;  the 
Beception  Boom  and  Offices  were  also  provided  in  the  Municipal 
Building.  The  Exhibition  was  held  in  the  new  Drill  Hall,  to  which 
a  special  annexe  had  been  added. 

The  Members  of  the  Congress  and  Visitors  were  received  by  the 
Matob  in  the  Beception  Boom,  after  which  a  Public  Luncheon  was 
held  in  the  Albert  Hall :  more  than  a  hundred  people  were  present. 
The  Company  then  proceeded  to  the  Exhibition,  and  were  conducted 
round  the  building  by  the  Judges :  the  Exhibition  was  then  finally 
declared  open  by  the  Mayoe. 

The  Exhibition  was  continued  till  October  23rd,  and  was  visited 
by  about  27,000  people;  there  were  112  Exhibitors.  The  Judges 
awarded  6  Medals  and  8  Special  Certificates,  and  30  Certificates. 
66  Exhibits  were  selected  for  further  practical  trial  and  testing. 

The  business  of  the  Congress  was  divided  into  the  usual  three 
Sections,  viz..  Section  I.,  Sanitary  Science  and  Preventive  Medicine ; 
Section  II.,  Engineering  and  Architecture ;  Section  III.,  Chemistry, 
Meteorology,  and  Geology.  The  Papers  and  Discussions  in  Sections 
I.  and  n.  occupied  two  days  each ;  one  day  was  also  devoted  to  a 
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Conference  of  Medical  Ofpicebs  op  Health,  which  had  been  held 
successfully  for  the  first  time  in  connection  with  the  Congress  at 
York  on  a  somewhat  smaller  scale. 

A  Eecord  of  the  Sectional  Meetings  and  the  Conference  is  given  in 
the  Beports  of  the  Seceetabies  on  page  469. 

A  Conversazione  was  lield  on  Wednesday  evening,  when  about 
450  people  were  present ;  the  Matob  and  Matobess  receiving  the 
Guests. 

Addresses  to  the  Working  Classes  were  given  on  Saturday  evening 
by  Majob  Lamobock  Floweb,  Mb.  Wtnteb  Bltth,  and  Mb.  H. 
Law,  M.INST.O.E. ;  the  chair  was  taken  by  the  Matob. 

On  Saturday  an  excursion  was  made  to  the  various  reservoirs  and 
works  for  the  Water  Supply  of  Bolton ;  the  party  being  guided  by  the 
Chaibman  of  the  Wateb  Committee  and  other  Officers. 

During  the  Congress,  several  visits  were  arranged  to  the  Pever 
Hospital,  Cotton  Factories,  Coal  Mines,  and  other  places  of  interest 
in  Bolton. 

E.  WHITE  WALLIS, 
27th  March,  1888.  Secretary. 
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INAUGURAL    ADDRESS 

Delivered  20th  Sept.,  1887, 
By  the  Right  Hon.  Lord  Basing,  F.R.S., 

PRESIDENT  OE  THE   0ON6BESS. 


It  will  be  readily  understood  that  in  accepting  the  Presidency 
of  the  Sanitary  Institute  for  the  current  year,  I  had  no  inten- 
tion of  addressing  you  on  the  medical  or  scientific  aspects  of 
the  subject  matter  with  which  we  have  to  deal.  Indeed,  when 
my  friend,  Sir  Douglas  Galton,  did  me  the  honour  to  express  a 
wish  that  I  should  undertake  it,  I  made  it  an  express  stipulation 
that  I  should  not  be  expected  to  go  ultra  crepidam,  nor  to  vie 
with  my  learned  and  distinguished  predecessors — himself  not 
the  least  eminent — who  have  now,  through  a  series  of  the  last 
ten  years,  enlightened  their  hearers  in  all  quarters  of  this  king- 
dom, and  their  readers  in  all  parts  of  the  world,  by  elabo- 
rate papers  illustrative,  from  various  standpoints,  of  sanitaiy 
science  m  its  relation  to  the  Public  Health. 

My  own  connection  with  sanitary  science  is  exclusively  that  of 
the  politician,  whose  experience  as  a  responsible  legislator  has  been 
mainly  engaged  in  the  improvement  of  our  sanitary  laws,  and 
who,  as  an  administrator,  nas  been  employed  in  the,  perhaps, 
more  difficult  task  of  watching  their  working  and  developing 
their  usefulness.  Though  I  speak  with  much  diffidence  of  my 
own  share  in  these  duties,  which  could  not  have  been  discharged 
without  the  consummate  knowledge  and  trained  experience 
which  are  at  the  disposal  of  anyone  who  occupies  the  position  of 
President  of  the  Local  Government  Board,  it  nevertheless 
happened  that  during  the  rather  unusual  period  of  six  years, 
viz.,  from  the  formation  of  Lord  Beaconsfield's  Government  in 
1874  to  the  dissolution  of  Parliament  and  break  up  of  that 
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Government  in  1880,  I  becanne  of  necessity  intimately  acquain- 
ted with,  and  was  responsible  for,  all  that  occun'ed  in  and  out 
of  Parliament  in  relatiDn  to  the  puhlic  Ileal th,  and  was  so 
broiitrjit  face  to  face  with  many  problems,  the  conditions  of  \\'hich 
can  scarcely  be  appreciated  except  by  actual  experience  in  the 
endeavour  to  find  a  solution  fur  them, 

iSciinty  cnout|fh  seemed  at  that  time  the  resulf  of  all  our 
labours.  Many  disappointments  occurred,  and  much  that  might 
have  been  advanta+^eous  was  postponed  through  force  of  cir- 
cumstances ;  but  in  cumjiarison  with  the  transa<'tions  of  more 
recent  Parliaments^  one  cannot  but  look  back  to  it  as  a  period 
uf  activity  and  of  comparative  success :  one,  moreover^  in  which 
many  useful  lessons  were  to  be  gathered  from  the  occasional 
clashing  of  the  chums  for  scientific  perfection  on  the  part  of 
what  I  may  call  the  professional  expert,  with  the  exigencies  of 
practical  politics.  Some  of  the  considerations  thus  arising  may 
perhaps  1>e  appropriate  to  this  opening  of  our  tenth  conference, 
and  must  certainly,  in  all  justice,  he  taken  into  account  if  we 
desii*e  usefully  tocomjKire  the  shortcomings  of  the  past  with  the 
achievements  of  tlie  present^  and  with  the  needs  ot  the  future. 

One  of  the  shortest  paragraphs  of  the  Report  of  the  Royal 
Sanitary  Commission  (tu  which  1  shall  presently  refer  in  some 
detail)  rs  couched  in  the  following  tenns  :  "Inducement  should 
be  pro\idud  for  the  stnrly  of  State  medicine,  which  may  be 
defined  as  the  application  of  the  physical  and  medical  sciences 
to  the  [ireservation  of  the  health  of  the  community  at  large. 
It  includes  («)  medical  jurisjirndence  ;  (b)  vital  and  sanitar^^ 
statistics;  (c)  preventive,  as  distinguished  from  curative,  medi- 
cine/' 

It  seems  tjo  me  that  the  time  has  arrived  when  we  may  fairly 
ask  ourselves  wliat  progi'ess  has  been  made  in  this  direetioii, 
wliether  there  is  now  a  school  or  study  of  State  medicine, 
and  Avhether  we  have  actually,  or  potentially,  a  Minister  and  a 
Oovernnient  Department  of  Public  Health  ;  but,  in  the  first 
instance,  I  propose  to  examine  very  shortly  the  history  of  the 
shitutor)'  and  other  st-eps  which  have  been  taken  of  late  years 
in  relation  to  the  subjecL 

The  first  sanitary  legislation  to  which  we  need  go  back  is 
that  wliich  culmiinited  in  the  Public  Health  Act  of  liSlH. 
The  curly  public  statutes  of  the  reigns  of  Richard  II., 
Henry  Vl.,  Henry  VII,,  and  Henry  VIII.,  to  wiiich  reference 
is  sometimes  made,  had  little  in  common  with  wliat  we  now 
understand  by  that  term ;  but  there  is  no  doubt  tliat  from  the 
ivign  of  George  II.  onwards,  the  growing  wants  of  populous 
towns  caused  their  various  governing  bodies  to  apply  to  rarlia- 
inent  for  private  or  special  Acts,  in  order  to  gain  powers  for 
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improviiig  the  sanitary  condition  and  supplying  the  essential 
health-requirements  of  the  inhabitants ;  so  that  the  stir  of  public 
alarm  which  followed  the  outbreak  of  cholera  in  1831,  and 
wliieh  brought  into  existence  a  variety  of  administrative  and 
Parliamentary  activities,  found  some  useful  precedents  already 
establislied  for  their  guidance  through  the  self-governing 
instincts  of  the  greater  mnnieipal  organisations.  Cynical 
experts  may  smile  or  point  their  moral,  but,  after  alK  what 
basis  for  legislation  is  more  legitimate,  or  more  characteristic 
of  our  English  metho<ls  of  proceeding,  than  the  lesisnns  of 
experience  ?  These  must  not  only  be  collected  and  eximunded 
by  experts  and  assimilated  in  the  mind  of  the  statesman, 
but  must  be  brought  liome  to  the  convictions  of  the  people 
before  they  can  be  accepted  or  submitted  to  in  the  shape  of 
jmsitivc  enactment.  But,  however  that  may  be,  it  is  cert4iin 
that  the  period  between  1832  and  1848  was  marked  by  the 
piLSsing  or  the  Quarantine  Act  of  the  former  yenr ;  by  the 
Lighting  and  Watching  Act  of  1833;  by  the  great  Municipal 
Corporation  Act,  1835  ;  by  the  Improved  liegistration  Act, 
183li ;  by  Important  reports  of  the  Poor  Law  Commissioners  ; 
by  Parlitimentarv  enquiry  into  causes  of  disease  and  of  excessive 
mortality ;  by  Mr.  Chadwick^s  well-known  report  to  the  Poor 
Law  Board,  1842  ;  by  the  Ruyal  Commission  presided  over  liy 
the  Duke  of  liichmond  in  1843 — 1845,  and  its  results  hi  the 
Nuisance  Removal  and  Diseases  Preventive  Acts,  I84t);  and  in 
the  Town  Improvement  Act,  1847 ;  and  finally  by  the  Public 
Health  Act,  1848. 

The  second  outbreak  of  cholera  occurred  in  1849,  and  was 
followed  very  naturally  by  attention  given  on  tlic  part  of  the 
legislat  nre  to  such  subjects  as  common  lodging-house  regulations, 
and  improved  water  supply,  white  progress  was  made  under  the 
facilities  of  the  I^ubhc  Health  Act  1848,  in  the  carrying  out 
of  local  works  of  drainage  and  sewerage* 

The  third  visitation  of  cholera  occuri'ed  in  1854^  and  was 
followed  by  conspicuous  activity  in  parliamentary  dealings  with 
nuisance  removal  and  «lisease  prevention  by  the  Acts  of  1854  and 
1855.  The  latter  year  was  made  for  ever  memorable  by  the  first 
ap[H)tutmentof  Mr.  Shnon^  now  Sir  Jo!m  Simon,  to  the  office  of 
Medical  Officer  to  the  Privy  Council.  His  ability,  energy  and 
strong  convictions  caiLsed  him  to  |)lay  a  most  conspicuous  part 
in  all  that  was  done  during  bis  regime  in  connection  with 
these  matters,  while  he  may  be  fairly  said  to  have  revealed  the 
true  origin  and  nature  of  typhoid  fevers  by  his  RejMu-ts  and 
Efisays. 

The  establishment  of  the  Metro^wMtan  Board  of  Works 
in  1855»  with  new  and  comprehensive    powers  for  tlie  main 
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draiiiace  of  London  superseding  those  of  numberless  vestries  is, 
probably,  (imperfect  as  many  now  tbink  it)  one  of  tbe  most 
important  imprt>\Tnents  of  the  last  lialf  century.  And  the 
Local  Govei-nment  Act  1858,  with  Amending  Act  of  1861 — 
18^3,  tJie  Diseases  Prevention  Act  and  Nuisances  Removal 
Acts  winch  followed,  bring  ns  down  to  the  important  epoch 
of  1869,  which  was  marked  by  the  appointment  of  the  Royal 
Sanit4in'  Commission. 

Royal  Commissions  are  favouritive  methods  adopted  of 
late  years  by  over  worked  or  timifl  governments^  in  order  to 
prepare  the  way  for  action  on  subjects  of  doubtful  pnpidarity, 
and  it  is  to  be  feared  that  without  such  preparation  of  the 
public  mind  Parliament  would  never  have  been  brought  to 
sanction  much  of  what  we  now  regard  as  essential  and  matters 
of  course. 

Of  all  the  Royal  Commissions  which  have  been  thus  con- 
stitute<l  in  our  times,  few  have  been  more  ably  manned  than  this, 
and  none  have  been  so  directly  and  immediately  successful  in 
their  result,  for  within  the  short  period  of  five  years  almost  the 
whole  of  their  wise  and  well  considered  recommendations  were 
carried  into  effect. 

Of  this  connnission  and  it^  consequences  1  will  now  give  a 
short  account,  for  the  particulars  of  which  I  am  in  great  part 
indebted  to  my  friend  and  fellow  worker  Sir  John  Lambert, 
who  has  been  for  many  years  one  of  the  ablest  of  our  admirable 
civil  servants,  and  the  trusted  adviser  of  successive  governments, 
no  matter  what  their  politics,  in  almost  every  department  of 
home  administration. 

Tlie  Royal  Sanitary  Commission  was  appointed  in  1869,  and 
the  Commissioners  made  their  report  in  1871. 

There  were  twenty-one  Commissioners,  five  of  whom  were 
eminent  medical  men. 

The  objects  of  the  Commission  were : 

(1)  To  inquire  into  and  report  upon  the  various  sanitary 

statutes,  with  a  view  to  their  consolidation  and  amen cl- 
ment. 

(2)  To  tn([uire  into  and  report  upon  the  constitution  of 
the  several  existing  sanitar}^  authorities,  with  a  view 
t-o  the  estjiblishment  of  an  efficient  sanitarv  authority 
for  every  sanitary  area  in  the  kingdom  without  any 
overlapping  jurisdictions. 

The  ostenffible  circumstances  which  led  the  Government  to 
appoint  the  Commission,  were  the  confusion  arising  from  the 
large  number  of  existing  sanitary  acts;  the  inadequate  powers 
conferred  by  them ;  the  inefficiency,  in  numerous  instances, 
espectallj  iu  rural  districts^  of  the  local  authorities  charged 
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with  the  achninistration  of  the  law;  the  difficulties  resulting 
from  the  administration  of  the  law  by  thrue  ceiitnd  authorities, 
x-iz.,  (1)  the  Home  Office,  (2)  the  Privy  Council,  and  (3)  the 
Poor  Law  Board. 

The  idea  of  the  Commission  seems  to  have  ori urinated  with 
the  medical  department  of  the  Pri^^  Council,  which  had  for 
some  time  been  growing  up  in  that  office  uiicler  the  influence  of 
the  very-  active  and  intellitrent  nieilical  officer  (Mr.  Simon), 
who  natunillv  complained  of  the  confusion  of  jurisdictions  of 
the  Home  Office,  Privy  CouucO,  and  Poor  Law  Board,  in 
sanitary  matters. 

The  inciuirj'  by  the  Commission  was  of  a  very  exhaustive 
character,  as  will  be  seen  by  their  elaborate  reports,  which  were 
to  a  great  extent  the  Avork  of  the  cbainrian,  Sir  Cbai'Ies 
Adderley  (now  Lord  Norton),  one  of  the  first  of  our  statesmen 
who  gras|.ied  the  necessity  of  improved  sanitary  legislation,  and 
who  lost  no  opportunity  of  pressing  it  forwanl  in  and  out  of 
Parliament.  He  was,  however,  assisted  considerably  by  several 
of  the  members  of  the  Commission,  one  of  the  most  active  of 
tliem  being  Mr.  F.  S.  Powell,— well  known,  especially  in  Lan- 
cashire, for  intimate  knowledge  of  and  interest  in  the  subject, — 
now  M.P.  for  Wigan,  other  conspicuous  CommJsHiuners  having 
been  Mr.  Whitbread,  Dr,  Ackland,  and  Mr,  Bircham. 

The  digest  of  the  sevend  sanitarv'  acts  appended  to  the 
report,  antl  wliich  was  a  work  of  great  labour  an<l  importance, 
was,  I  helieve,  the  work  of  Mr.  Powell. 

Tlie  chief  recommendations  of  the  Commission  were: 

(1)  That  there  should  be  one   central  authority  for  all 
sanitar)^  matters. 

(5i)  That  there  should  be  one  local  sanitary  authority,  and 

ofie  only  for  each  sanitary  area, 
(3)  That  the  law  sliould  be  amended  in  certain  jMirticulars 
and  consolidated. 

The  Report  of  the  Commission  was  made  in  April,  1871. 

In  the  June  following,  Mr.  Stansfeld,  the  President  of  the 
Poor  Law  Board,  brought  in  a  Bill  to  give  effect  to  the  first 
recommendation  of  the  Conimission  by  establishing  the  Local 
Government  Board,  to  which  were  transfL^rred  all  the  powers  of 
the  Poor  Law  Board,  most  of  the  sanitary  powers  of  tlie  Home 
Office  and  Privy  Council,  and  the  jurisdiction  of  the  Home 
Office  over  the  Registrar  General. 

This  Bill  became  law  on  August  14th,  1B7\. 

In  the  following  year  Mr.  Stausfeld  introduced  another  Bill, 
which  he  succeeded  in  passing,  the  effect  of  which  was  to  divide 
the  whole  country  into  urban  and  rural  sanitary  districts,  to 
establish  one  sanitary  authority  and  one  only  for  every  such 
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sanitary  area,  and  to  amend  tlie  law  in  niiincrous  important 
particulars. 

(a)  It  compelletl  every  sanitai'v  authority  tn  apiMjint   a 

medical  officer  of  liealth.  In  order  to  induce  local 
authurities  to  appoint  efficient  medical  officers  of 
hcaltli  and  insj^ctors  of  nnisanccs.  Parliament  pro- 
vided for  repayment  of  a  moiety  of  the  salaries  of 
these  otBcers  when  the  appointments  had  been  ap- 
|>roved  by  the  Local  (iovernment  Board. 

(b)  It  provided  for  the  appoiJitment  of  Port  sanitary 
authorities,  to  prevent  the  introduction  of  dangerous 
infections  and  eontaj^ious  diseases  from  foreign 
countries. 

(r)  It  authorised  the  union  of  districts  and  the  constitution 
of  joint  boards,  for  works  of  sewt-rage  and  water 
supply,  and  for  otln-r  sanitury  purposes. 

(d)  It  enabled  the  Public  Works  Loan  Commission  to 
advance  loans  for  sanitary  puri>oses  at  a  low  rate  of 
interest  (3^). 

(e)  It  gave  the  cenlral  authority  additional  powers  with 
respect  to  pro%^isional  orders,  enabling  them  to  dissolve, 
enlarge,  or  reduce  local  government  districts  by  }>ro- 
visioual  order  \\ithout  consent. 

( /)  It  also  transferred  to  the  Local  Government  Board 
the  powers  of  the  Bojinl  of  Trade  and  Home  Office, 
under  the  Alkali  and  iletropulis  Wat^^r  Acts,  and  the 
Highway  and  Turnpike  Acts. 
It  was  reserved  for  the  government  of  Mr.  Disraeli  and 
for  the  Parliament  of  1874,  to  carry  into  effect  the  most 
trouldesome  and,  perha[)Sj  the  most  important  of  the  recom* 
nifudatiuns  of  the  Commissioners,  ^iz.,  the  consolidation  of  the 
sanitary  law,  and  this  was  aecomjdished  partly  through  my 
humble  instrumentiility. 

TIte  Public  Ileaiih  Ad,  1875. 

Tins  Act  contains  no  less  than  *M3  sections,  and  consolidates 
whdlly,  with  a  few  exceptions,  no  less  than  twenty-two  Acts  of 
ParHument. 

During  the  twelve  years  it  has  been  in  force  it  has  required 
only  a  few  com]>aratively  unimportant  ametidments,  and  it  may 
\>v  salt!  to  contain  the  most  complete  sanitarj'  code  that  is  to  bo 
found  in  any  country. 

The  consolidation  of  the  law  by  this  statute  has  lieen  of  the 
greatest  advantage  to  all  who  are  concerned  in  its  administra- 
tion, and  has  thus  assisted  materially  in  promoting  sanitary 
improvement* 
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It  may  also  be  said  that  it  has  been  uniformly  well  spoken  of 
by  the  Judges,  who  are  usually  the  most  unsparing  critics  of 
the  shortcomings  and  imperfections  of  Acts  of  Parliament  as 
re^irds  their  language  and  drafting. 

In  addition  to  the  authorities  constituted  by  the  Act  of 
1872,  the  Local  Government  Board  have,  under  the  powers 
confided  to  them  by  it,  established  a  Port  Sanitary  Authority 
for  every  important  port  in  the  kingdom,  so  that  the  whole 
kingdom  may  be  said  to  be  surrounded  by  a  cordon  sanitaire  to 
guard  against  the  introduction  of  foreign  epidemics. 

As  a  proof  of  the  impulse  given  by  the  Public  Health  Act 
to  sanitary  work,  reference  need  only  be  made  to  the  loans 
sanctioned  for  this  purpose  in  the  two  years  before  the  Act  of 
1872  came  into  operation,  and  in  the  two  years  after  the  Act 
of  1875  took  effect. 


Loans. 

Tbars. 

To  Urban 
authorities. 

To  Rural 
authorities. 

1871—72 

£ 
1,212,890 
641,771 

2,563,708 
4,182,627 

£ 

1872—73 

Nil, 

1876—77 

193,616 

1877—78 

196,972 

One  great  improvement  effected  by  the  new  legislation  was  the 
constitution  of  the  guardians  as  the  rural  sanitary  authority,  and 
the  foreffoing  figures  show  that  as  soon  as  they  were  invested 
with  their  new  powers  they  began  to  undertake  sanitary  works. 

Another  proof  of  the  activity  of  the  new  sanitary  authorities 
b  shown  by  the  number  of  provisional  orders  issued  in  the  three 
years  before  and  the  three  years  after  1875. 


Date. 

Obdebs. 

1870   

35     ) 

1871    

36     {       ,„. 

1872   

21   r    ^^^ 

1873   

42     ) 

1876—77   

102     ) 

1877—78   

81      >     261 

1878—79   

78     \ 

lij     J 
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It  is  Rcarcelv  necessary  to  say  that  tlie  provisional  order 
system  has  hucn  of  great  assistauct?  to  sanitary  autliurities  in 
tjiiabliiig  them  to  ameiul  or  repeal  tbcir  loeal  acts,  anrl  to  acf|uirc 
lands  t'ompulsorily  without  being  obliged  to  go  to  Parliament 
for  a  S[>eeial  act. 

Since  1875  the  Local  Govcnirnent  Board  have  issued  no  less 
tlian  ^St^  |»rovisioniii]  orders,  of  which  only  49  were  opposed, 
leaving  78{)  nnopposed. 

The  cost  of  a  [jrovLsional  order  if  unopposed  is  only  a  few 
jjounds,  whereas  the  cost  of  a  private  bill,  even  when  unopposed, 
IS  very  considerahle. 

If  liOO  jtrivate  bills  had  been  request^ed  instead  of  these  78^ 
provisiniial  orders,  and  the  average  cost  of  each  hill  is  taken  at 
the  hjw  sum  of  £250,  the  total  would  have  lunounted  to  £150,000, 
id  I  of  which  may  be  considered  as  so  much  saved  by  the  Local 
Authorities. 

Tlie  general  results  of  the  sanitary  legislation  referred  to 
cainiot  be  bctt^T  summed  up  than  by  the  folhnving  figures 
extracted  from  the  Kegistrar  (ienerars  last  published  report, 
which  shew  the  average  rate  of  mortality  per  1,000  during  cacli 
of  the  quinquennial  periods,  comnienciug  with  1860  and  ending 
with  iyJS5. 


QUIKQUKNNIAI.  PKaiOOS. 

Ratio  of  Dbatha. 

EadiDg 

1865   , 

Per  1,000  Population. 
22-5 

1S70 

22*4 

1875   - 

20*9 

It<ii0 

20-0 

18tJ6   

19-3 

So  that  since  1870,  the  annual  death-rate  may  be  said  to 
have  diminished  !>y  no  less  than  one-seventh. 

It  thus  ajipcars  tliat  the  three  [►rincipal  recununendations  of 
the  sanitary  connnission  were  eomi>leted  within  four  years  from 
the  date  of  their  report.  But  there  were  many  other  pro))osals 
fmt  forward  by  them,  some  incidentally,  some  specifically,  which 
it  fell  tn  my  lot  todeiil  with,  and  which  became  law  during 
the  earlier  years  of  Lord  lieacotisficUrs  (Tovennnetit, 

(>f  these  1  may  notice  the  Registration  Act  cd'  1874,  which 
consulidated  and  amended  the  existing  law,  and  introduced  for 
the  first  tiine,  w4iat  had  long  been  a  desideratum,  the  compul- 
soiy  Regiatration  of  Births.     Students  of  Dr.  Farr's  admirable 


BIGHT  HOK.  LORD   BA8IKG, 


71 


reports  will  rcudily  understand  how  much  that  is  of  importance 
in  a  sanitary  point  of  view  is  involved  in  this  veiy  legitimate 
piece  of  compulsion.  The  sale  of  Food  and  Drugs  Act  18 7G 
was  likewise  a  measure  of  consolidation,  and  placed  the  law 
as  to  adulteration  on  a  soFkI  and  satisfactoiy  footing.  The 
amended  Alkali  Act  was  of  the  same  character,  and  thu  recent 
twenty-seventh  reiiort  of  the  Inspector  of  Alkali  W^irks  shows 
it  to  he  working  well  and  giving  satisfaction.  The  Rivers  Pol- 
lution Prevention  Act,  whicli  followed,  was  rightly  regarded  as 
a  most  valualde  estahlishment  of  a  principle  wliich  had  long 
been  advocated,  hut  which  could  only  he  passed^  so  great  was 
the  iipiirehension  it  excited,  under  a  form  which  left  much 
freetlom  as  to  its  administration  in  the  hiuuls  of  thu  Local 
Authorities,  The  time  has  certainly  arrived  when  its  provisions 
might  jidvantageously  be  strengthened,  so  as  to  secure  greater 
activity  and  \igilauce  in  their  enforcement. 

And  noWj  having  wearied  yon  hy  reatling  detail  of  what  must 
be  to  many  in  tliis  assembly  already  familiar,  let  us  take  stock 
as  it  were  uf  the  situation  at  which  we  have  arrived,  and  ask 
ourselves  the  question,  how  far  we  have  c;irried  out  the  policy 
indicated  by  the  phrase  "  State  Medicine "  as  found  in  the 
report  of  the  Royal  Commission  l  In  other  words,  how  far  does 
the  legislation  of  tiie  last  tlnrty  years  supervised  by  a  new 
departnifut  of  State  und«jr  a  Minister  of  the  Crown  satisfy  the 
public  wants  in  tliis  respect  t 

Here  we  are  evidently  face  to  face  with  two  powerful 
currents  of  sentiment  and  opinion  runiling  counter  to  each 
other*  Ou  the  one  hand,  the  true  born  Briton  is  apt  to  resist 
and  resent  unilue  interference  with  himself,  his  jiersonal  freedom 
in  things  iudiflfereiit,  and  with  the  self-govenung  {iutlKu*ity  of 
which  he  is  a  member  or  an  elector.  On  the  other  hautl  there 
is  ciirtainly  a  growing  tendency  to  look  to  Governniont  for 
help,  fur  direction  and  for  pecuniar)^  assistance  in  the  hour  of 
ditiiculty  and  danger,  and,  moreover,  to  hold  the  Government 
responsible  for  all  calamities  which  occur,  local  as  well  as 
impL-riah 

The  Local  Government  Board  has  in  its  President  a 
responsible  Minister,  who  is  surrounded  by  a  most  able  and 
active  body  of  Otiicers  and  Inspectors,^ — medic^d  experts,  through 
whose  agency  he  may  well  regard  himself  as  the  Minister 
charged  with  the  care  of  the  public  health.  Through  their 
activity  and  intelligeuce,  much  of  the  kuowledge  which  is  now 
at  the  service  of  the  world  at  large  has  been  eollecteil  and 
disseminated :  theii*  advice  is  constantly  needed  and  eagerly 
sought  by  Local  Authorities,  while  the  scientific  treatises  which 
tlurough  their  labours  have  been  published  from  time  to  time, 
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form  the  text-books  of  the  medical  profession  in  rcgai*d  of 
public  hf alth,  and  are  freely  accepted  as  authoritative  on  tliat 
subject.  From  their  |X)int  of  view,  all  that  has  yet  been 
accuni[)lisbed  is  triflin|t  in  comparison  with  that  which  outjht  to 
be  done,  in  the  way  of  watching  the  public  health,  of  keeping 
the  rlepurtnient  alireast  of  the  latest  phases  of  disease  and  thrir 
attemhint  phenomenal  of  collecting  new  facts,  and  of  making 
known  tlie  new  ctaKlitions  which  they  illustrate,  or  the  conclu- 
sions at  which  they  point.  More  inspectors,  more  references, 
more  reports,  more  public  ex|K?nditure,  a  more  clear  recognition 
by  a  more  definite?  title  than  at  present  of  the  functions 
they  discbarge,  and  of  the  Minister  under  wlnjm  they  work, — 
these  an?  the  underlying  principles  which  seem  to  have 
prompted  their  action  hitherto,  and  to  constitute  the  itieal 
at  which  they  aim.  But  Parliament  and  the  public  will 
not  readily  accept  cont4>ntion8  such  as  these  without  denuir. 
For  what  puqiose  have  local  areas  been  set  out,  and  local 
authorities  established  and  furnished  (|»artly  at  the  cost  of 
the  State)  with  Medical  Officers  of  Health,  with  Inspectors 
of  Nuisances,  and  the  like,  if  it  was  not  to  render  tfiem 
aelf-sntKcient  and  self-reliant  in  the  discharge  nf  their  duties '? 
and  to  what  end  has  information  been  la^>oriously  collected 
at  Iiead-rjuarters,  if  not  for  the  training  and  guidance  of 
local  administrators?  By  this  time — it  may  be  urgi'd — after 
tlfteen  vi-ars  working,  the  principles  thus  laid  down  have 
become  widely  known,  the  practise  of  the  Department  is 
famih'ar  in  all  urban' and  sanitary  districts,  and  the  time  has 
surely  arrived  for  relaxing  rather  than  strengthening  the  enrb, 
and  for  moderating  rather  than  stimulating  the  central  pressure. 
There  is,  of  course,  no  finality  in  legislation,  ami,  as  I  shall 
presently  show,  there  is  urgent  need  for  going  forward  in  that, 
and  in  the  correlative  work  of  administration  ;  but  due  recoijni- 
tion  must,  in  fairness,  be  awarded  to  the  activity  which  has 
distinguished  the  sanitaiy  reforms  and  improvements  of  the  past 
generation,  and  the  public  has  a  right  to  expect  that  the  hKal 
otBeers  who  serve  them,  and  the  restraints  to  wliich  they,  more 
or  less  cheerfully,  now  submit,  sba!l  operate  within  their 
rcspt^-ctive  areas,  as  a  real  public  health  and  state-medicine 
dupartment,  on  which  reasonable  reliance  can  be  placed.  There 
arises  Uwrnd  this  a  further  interesting  refle<'tion,  which  I  com- 
mend for  discussion,  viz. ;  how  long,  and  to  what  extent,  will 
the  medical  profession  be  satisfied  to  sit  at  the  feet  of  Gamaliel 
in  Whitehall,  and  to  accept  without  question  the  enquiries  and 
reports  published  at  the  public  eliarge  by  persons  who,  as  time 
goes  on,  will  be  under  the  disadvantage  of  standing  more  and 
more  outi»ide  of  the  regular  practice  of  their  profession  ? 
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Tbese  are  considtTations  wliieli  may  well  be  submitted  on 
isions  like  the  present.  The  Sanitary  Institute  has  now^ 
after  the  test  of  ten  years'  successful  working,  become  recog- 
nised, and  takes  its  place  among  the  nujrc  important  of  the 
Societies  who  have  constituted  themselves  in  this  country  aa 
volunteer  agencies  in  sjireading  useful  knowledge,  and  popular- 
ising the  results  of  science  with  a  view  to  their  pi*actica!  appli- 
cation. 

It  does  not  lie  in  their  mouth  to  tlispute  the  importance  of 
encouraging  self-reliance  and  a  sense  of  responsibility  nu  the 
part  of  localities.  One  of  the  most  important  of  their  self- 
miposed  functions  is  to  assist  in  the  S])ecial  education  of  health 
officers,  and  to  award  certificates  of  skill  and  proficiency  which 
may  he  of  value  to  the  recipients,  and  give  confidence  to  their 
employers.  It  is  not  many  years  since  the  Society  of  Ai*ts  gave 
similar  certificates  of  general  educational  acquirement,  thus 
pioneering  the  way  for  training  colleges  and  university  exami- 
nations^ through  which  such  objects  are  now  more  generally 
and  systematically  carried  out.  On  the  other  hand  there  need 
be  no  fear,  and  there  should  be  no  suggestion^  that  they  would 
ever  be  parties  to  a  lowering  of  the  scientific  standard  ;  and  I 
think  a  fair  balance  of  opinion  might  be  gathered  from  a  candid 
discussion  of  the  subject  in  these  assemblies. 

For  my  own  part  I  do  not  wish  to  ap[>ear  before  you  as  an 
optimist  or  as  a  pessimist — ^certainly  not  as  an  optimist.  Passing 
by  for  the  moment  the  question  of  the  standard  or  ideal  at 
which  we  should  aim»  I  find  plenty  of  material  for  legislative 
change,  and  improvement  stored  up  in  various  ways,  and  ready 
to  be  pot  forward  wbtni  time  can  be  afforded  for  anything 
except  questions  affecting  the  condition  of  Ireland.  The  more 
urgent  of  these  points  (of  which  I  shall  presently  give  a  cata- 
logue) have  been  derived  by  what  I  have  already  described  as  the 
most  legitimate  and  satisfactory^  of  all  methods,  viz.,  from  the 
applications  to  Parliament  on  tlie  part  of  private  bill  promoters, 
mostly  our  larger  and  more  pojtulous  cities  and  towns,  during 
the  last  six  or  eight  years.  I  have  twice  during  that  period 
acted  as  chairman  of  the  PaiTiamentary  Committees  to  which 
the  more  important  of  these  Iniprc*vement  bills  have  been  re- 
ferred ;  referred,  however,  wHth  the  view  of  curtailing  rather 
than  encouraging  exceptional  legislation,  and  of  moderating  the 
tendency  to  extravagant  expenditiu'e  by  means  of  borrowed 
money.  ^laoy  of  the  provisions  mentioned  in  the  list  have  Iteen 
conceded,  othei's  are  so  far  recognised  as  needful  to  be  provided 
that  they  will  nndoiibtcdiy  be  included  in  the  next,  nay  1  hope, 
the  approaching  amendment  of  the  Public  Health  Act  1875. 

I  wcdl  remembt^r,  amongst  the  most  remarkable  and  compre- 
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hensivc  of  the  applicatmns  wliicli  huve  been  made  to  Parliainent 
of  kte  years,  an  eliiborate  consolidation  and  amendment  of  the 
Bolton  Iin|irovfnient  Act,  which,  together  ^>ith  some  othei*H  of 
the  like  anthority,  has  exereisrd  no  small  weight  in  the  process 
of  selectiun  to  which  I  have  alluded. 

Sanitaey  Laws. — Suggested  Amendments. 

Although  the  Puhlic  Health  Act  1875  may  be  said  to  be 
complete  as  a  general  measure,  so  far  as  regards  the  accepted 
sanit^irv  re(|uirements  at  that  time,  subse(]nent  experience  has 
shown  it  is  now  capable  of  imieodment  in  several  important 
particulars. 

The  following  are  some  of  the  amendments  which  have  been 
suggested:  — 

h  The  importance  of  separating  sewage  from  surface  water 
is  now  recognised. 

TJie  act  is,  in  its  present  form,  practically  prohibitive  of 
schemes  for  that  pnrixisej  and  power  is  therefore  wanted  to 
enable  local  authorities  to  jn*oviile  a  dual  system  of  drainage. 
The  Corporation  of  Reading  were  so  seusil>le  of  the  inij>ortance 
of  this  arrangement  that  they  were  main!y  induced  by  a  con- 
sideration of  it  to  i»romote  their  local  act  of  1881. 

2.  Provisions  are  needed  to  prevent  injur}'  to  the  structure 
of  sewers  and  their  obstruction,  and  the  evolution  from  them  of 
speeiidly  noxious  vapours  from  chemicai  works,  &c. 

3.  It  has  been  frequently  urged  that  communications  between 
drains  and  sewers  shouhl  be  undertaken  by  the  local  authority, 
at  the  cost  of  the  owner,  instead  of  by  the  owner.  The  central 
authority  should  be  emjwwered  to  decide  upon  the  junction  of 
the  sewers  of  one  authority  with  those  of  another. 

4.  Local  authorities  might  have  powt-r  to  regulate  in  addi- 
tion to  nfaterials,  size,  <&c.,  the  ventilation  antl  height  of  siee[jing- 
rooms,  trapjjing,  junctions  of  drains,  &c.,  in  connection  with 
dwelling  houses.  More  powers  are  also  needed  with  regard  to 
enforcing  the  repairs  of  vaults,  &c.,  under  streets.  Provision 
is  also  needed  for  the  regidar  insjtection  of  houses  during  their 
construction  to  see  that  proper  materiiils  are  used. 

5*  Provisions  would  st'L*ni  desirable  for  prfduljiting  the  con- 
struction of  rooms  over  privit-s ;  and  power  might  be  given  to 
impose  a  penalty  on  j>ersons  who,  Jifter  noticej  neglect  to  repair 
or  cleanse  their  closets  or  ash-jiits. 

6.  A  local  authority,  who  undertake  or  contract  for  the 
remoNul  of  bouse  refuse,  cannot  nuike  liye-laws  relatively  to 
such  removal*  They  shouhl  ha\e  power  to  make  bye-laws 
ancillary  to  the  work  so  undertaken  by  them  or  their  con- 
tractors. 
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7.  Larger  powers  should  be  given  to  sanitary  authorities  for 
tlie  protection,  both  within  and  beyond  theii'  limits,  from  pollu- 
tion of  water  courses  from  which  they  dciivc  their  water 
Bupph^ ;  and  lords  of  manors  might  be  empowered  to  make 
grants  of  waste  lands  for  purposes  connected  with  water  supply* 

8.  Parliauient  has  very  generally  aceeptt'd  in  local  Acts  pro- 
posals for  tlie  prohibition  of  the  use  as  dwellings  of  jiremises 
constructetl,  and  ostensibly  intended,  solely  for  use  as  "lock- 
up shops."  There  miglit  now  be  a  general  enactment  to  this 
enect 

9.  A  local  anthorlty  should  have  power  to  cancel  the  regis- 
ti'ation  of  a  common  lodging  house.     They  caouot  do  so  now, 

10.  Back-to-liack  houses  should  be  prohibited  in  future, 

11*  Po^\er  should  be  given  to  pi-oceed  against  offendei*3  when 
the  article  of  food  has  been  found  unfit  for  use  after  it  has  been 
sold,  or  where  it  has  not  been  exposed  for  sale  but  dehvered 
under  contract. 

12.  Many  local  Acts  empower  the  local  authority  to  dis- 
infect houses.     This  might  now  be  made  general, 

13.  A  considerable  number  of  local  authorities  have  obtained 
Acts  enabling  them  to  require  medical  practitioners  to  notify 
any  occurrence  of  dangerous  infectious  disease.  This  matter 
has  been  the  subject  of  much  controversy,  and,  perhaps,  we 
must  look  forward  to  a  fourlli  e]»idemic  of  cholera  before  it  can 
become  general  law ;  but  the  time  has  arrived  when  facilities 
should  be  given  to  the  central  authority  to  clothe  local  authorities 
with  tills  power  on  application,  so  that  they  neetl  not  incur  the 
expense  of  a  local  Act  for  the  purpose.  I  am  happy  to  know 
that  in  Bolton  this  provision  of  law  exists  and  works  well. 

14.  Sanitarv^  authorities  should  be  autlnfrised  to  issue  notices 
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likely  to  spread  infectious  thsease. 

15.  It  is  desirable  that  some  power  should  be  given  to  remove 
|to  hospitals  persons  attacked  with  infectious  disease,  when 
isolation  is  not  otherwise  practicable. 

16.  Local  authorities  should  be  enabled  to  provide  tern [»orary 
shelter  for  members  of  a  family  in  which  infectious  disease  has 
appeared,  whilst  tlie  htaise  is  being  disinfected  and  cleansed, 
and  to  provide  nurses  for  attendance  upon  persons  suifering 
from  infectious  disease, 

17.  A  penalty  should  be  imposed  on  persons  ceasing  to  occupy 
hou.'^es  where  there  has  been  infectious  disease  without  pre\4ou3 
disinfection  or  notice  to  owners,  or  for  making  false  answers. 

18.  Bodies  of  persons  dying  in  liospital  of  infectious  disease 
not  to  be  removed  except  for  burial,  and  corjises  not  to  be 
carried  in  public  conveyances  other  Ihau  hearses. 
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19.  Tlie  medical  officer  of  liealtb  should  be  empowered  to 
enter  a  house  where  he  has  reai^on  to  suspect  the  existence  of 
infectious  disease  on  obtaining  a  magistrate's  order. 

On  the  other  haiul  I  ccrtjilulj  do  not  wish  to  appear  before 
you  as  a  pessimist,  and  I  feel  bound  as  the  final  result  of  my 
experience,  such  as  it  has  been,  to  say,  that,  having  regard  to 
the  compiirative  novelty,  and  to  the  difHculty  and  obscurity  of 
tlie  subject,  to  the  natural  dislike  of  control,  and  to  the  gi'cat 
expense  attending  works  of  sewerage  and  water  sn[iply  cbargetl 
exchLsiveJy  on  the  occupier ;  still  more,  when  we  remember  the 
disinclination  of  Parliament  to  turn  aside  from  the  more  striking 
and  generally  interesting  matters  which  make  or  mar  the  for- 
tunes of  Governments  and  Parties,  I  feel  more  than  satisfied^  on 
looking  back  over  a  period  of  thirty  years,  to  find  that  so  much 
solid  and  substantial  improvement  lias  been  really  accomplished. 
At  this  moment,  my  principal  apprehension  undoubtedly  is,  that 
in  the  anxiety  to  escape  from  the  irksomeness  of  detail,  and  in 
the  hurry  tu  establish  Local  Government  generally  on  a  wider 
and  more  popular  basis,  mischief  may  unwittingly  be  dime 
through  misappreciation  of  tlie  difficulties  under  which  that 
which  uow  exists  has  been  built  up,  and  of  the  great  risk  which 
may  be  run  if  such  central  control  as  is  really  still  required, 
were  to  he  hastily  surrendered. 

But,  further,  that  a  pessimist  \^ew  is  in  fact  unjust  and  un- 
tenable, statistics  abundantly  prove,  I  have  already  given  more 
than  sufficient  for  my  case,  but  I  will  take  the  liberty  of  bor- 
rowing, what  I  am  sure  our  veteran  champion  Mr.  Chadwick 
will  readily  lend,  a  few  of  the  more  striking  illustrations  winch 
he  gave  to  the  world  on  a  recent  occasion  vrhen  celebrating  the 
Jubilee  of  Sanitary  Science. 

*' The  present  reduced  animal  death-rate  for  the  metro|>ol)s 
may  be  stated  at  19  in  1000,  but  the  sanitary  engineer  could 
undertake  its  reduction  by  5  in  1000,  and  at  a  cost  grc<atly 
below  the  existing  insurance  charges  for  sickness,  loss  of  work, 
and  death.  On  what  experiences,  it  may  be  asked,  are  the 
statements  as  to  that  eoncinsion  based  ?  "The  answer  may  be, 
that  they  are  based  on  that  which  has  been  done  for  the 
common  lodging-houses — old  buildings,  once  the  seats  of  pesti- 
lences, but  now  cleared  of  them  by  very  rudimentary  sanitary 
measures ;  on  what  has  been  done  in  blocks  of  buildings  in  the 
metropolis,  and  in  old  urban  districts,  such  as  Salisbury,  where 
the  death-rate,  as  high  as  40  in  1000,  has  been  reduced  to 
1()  in  KMXJ ;  in  Dover,  where  28  in  1000,  is  now  about  14; 
in  Uugby,  wliere  24  in  1000,  is  now  under  12;  in  Croydon, 
where  28,  is  now  10  to  15;  in  Matlock,  where  18,  is  now  9." 

Mn  Chadwick  then  proceeded  to  make  some  remarks  leading 
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up  to  the  important  subject  of  the  economy  of  sanitation  whicli 
he  has  recently  worked  into  shape,  and  wliich  I  trust  he  may  be 
able  to  lay  before  tliis  confert-nce,  no  aspect  of  it  being  more 
likely  to  hifluence  the  ]>opular  imagination. 

These  and  similar  statistics  have  been  put  before  the  Sanitary 
Institute  by  Pre.sitlents  and  other  speakers  year  after  year,  but 
they  cannot  be  repeated  too  often.  The  penod  of  activity  is 
too  soon  followed  by  a  relapse  into  apathy,  and  even  when, 
through  the  agency  of  e|>idemics  or  other  exciting  cause,  the 
time  for  constructive  legislation  comes  round  again,  we  shall 
find  tliat  the  growing  tendency  to  disparaginnj  aud  fault-finding 
criticism  on  the  part  of  public  writers  and  speakers,  cou]>led 
with  the  spirit  of  obstruction  whicli  now  seems  to  be  paramount 
in  the  House  of  Commons,  will  render  the  task  of  the  Gr.fvern- 
ment  increasingly  difficult.  They  will  accordingly  retjuire  all 
the  backing  which  public  opinion  can  confer,  enlightened  as  it 
must  be  by  efforts  such  as  tliis  and  other  kimired  associations 
are  making,  to  carry  them  safely  through  the  rocks  aud 
quicksanda  wliich  will  most  assuredly  beset  their  progress. 

The  address  which  I  have  thus  veutin-ed  to  lay  before  the 
Congress,  has  been  couched,  for  the  most  part,  in  abstract  terms. 
But  we  must  not  forget  that  we  are  meeting  in  one  of  the  most 
thriving  industrial  centres  of  the  great  County  of  Lancaster, 
and  I  trust  that  considerable  attuution  will  f>e  given  to  the 
a])pHcation  of  sanitary  science  to  the  needs  of  the  populations 
which  have  grown  up  in  these  manufacturing  districts. 

The  cotton  manufacturers  have  exercised  no  small  influence  in 
times  past  over  the  financial  policy  of  the  country.  If  the 
weahli  and  prosperity  which  followed,  and,  in  some  degree, 
flowetl  from  that  policy  have  caused  an  aggregation  uf  human 
beings  in  and  about  the  central  towns  to  multiply  with  a  rapiility 
and  to  an  extent  prejudicial  to  healthy  conditions,  it  is  here 
that  we  should  looK  for  activity  in  remedial  measures,  and  a 
ready  recoui'se  to  all  that  can  be  dune  in  the  way  of  amelioration. 

Can  it  be  said  that  the  existing  state  of  things  is  i)erfeetly 
satisfactory"?  Is  not  the  death  rate  higher  than  it  should  be, 
md  that,  even  in  Bolton,  which  is  more  healthy  than  many 
jlaces  that  might  !)e  named  hereabouts?  Does  it  not,  for 
instimce,  compare  unfavouraldy  with  that  of  London  ?  and,  if 
so,  do  we  find  t^aniestness  and  discrimination  on  the  part  of  the 
local  authorities  in  pressing  forward  remedial  measures,  and 
acquiescence  on  the  part  of  tlie  i>eople  in  submitting  to  the  iieces- 
sarv  expense  ? 

I  have  referred  to  the  Bolton  Imi>rovement  Act ;  Ijut  there 
are  few  tovms  of  any  size  in  the  County  Palatine  which  arc  not 
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provided  with  similar  facilities  in  the  same  way,  and  all  are 
subject  to  the  provisions  of  the  Public  Health  Act,  which,  ia 
the  greater  part  of  Lancashire,  is  doubly  effective,  as  the 
sanitary  districts  are  mostly  of  an  urban  character. 

In  fixing  their  Congress  at  Leicester  the  year  before  last, 
the  Sanitary  Institute  was  not  afraid  to  beard  the  lion  of 
Anti- Vaccination  in  his  den ;  (to  little  purpose,  I  fear,  if  the 
statements  of  a  letter  in  the  l^mes  of  September  19th,  1887, 
are  well  founded).  Let  it  not  be  said  that  we  come  only  to 
prophesy  smooth  things  at  Bolton.  We  know  the  energy  and 
capacity  of  the  Lancastrian  population.  We  must  not  shrink 
from  holding  up  before  them  the  highest  ideal ;  and  I  may  add, 
the  material  advantages  which  are  involved  in  determined 
efforts  after  sanitary  improvements.  Thus  our  visit  to  the  north 
may  become,  as  we  should  desire,  a  useful  stimulus  locally,  as 
well  as  a  signal  manifesto  of  the  principles  we  profess,  and  of 
the  great  national  objects  we  have  in  view. 
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IE  canses  of  disease,  vrith  which  preventive  medicine  has  to 
deal,  are  so  immerous  and  so  various  that  it  is,  first  of  all, 
necessary  to  arrange  and  classify  them  in  some  htgical  order. 
This  I  have  attempted  to  do  in  tlie  scheme  which  follows,  pre- 
mising that  it  is  of  provisional  character  only^  and  may  he  found 
useful  as  a  working  assistant  until  something  hetter  is  pro- 
poiindcti  to  take  its  place. 

1.  The  first  division  is  hctwceii  those  which  are  inherent  in 
the  iudividiual  and  those  which  are  hrought  to  hear  upon  him 
from  outside.  In  the  former  category  are  to  be  found  here- 
ditiiry  constitution,  sex»  age  and  tempemment ;  in  the  latter,  all 
those  infiiiences  whicli  disturb  the  balance  of  income  and 
exjx-nditure  of  both  material  or  ponderable,  and  of  immaterial 
or  imponderable  elements. 

Every  one  has  lii.s  life  conditioned  by  the  former.  There  is 
no  possibility  of  eradicating  the  conditions,  or  of  modifying  them, 
when  once  developed  in  an  indi^ddual ;  but  their  effects  may  be 
prevented  from  becoming  disease,  by  timely  recognition  and 
count43raction.  Every  one,  on  the  other  hand,  retpin-es  for  the 
healthy  performance  of  vital  functions,  an  equilibrium  between 
tLe  income  of  material — -in  the  form  of  food,  air,  and  the  like — 
as  well  as  the  income  of  heat,  light,  and  other  forces,  and  the 
expenditure  or  excretion,  or  going  out  of  material j  and  of  cnerg^^ 

Income  may  be  wTong  in  quantity,  or  unwholesome  in  quality, 
while  outgo  may  be  at  the  same  time  defective;  and  so  to  the 
introduction  of  new  pmison  from  without  is  adderl  retained  poison 
from  within-  It  is  by  the  recognition  of  these  causes  of 
disease,  and   the  employment  of    ail  our  antagonistic  powers, 
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that  preventive  rae^]icJne  may  presume  to  be  scientific  in  its 
method,  and  successful  in  its  results. 

The  fir^it  of  the  inherent  causes  of  disease  is — 

A*  Heredity,  There  arc  many  conditions  passed  down  from 
one  trt'neration  to  another  that  are  not  morhid,  such  as  con- 
figuration, hei*([it,  mental  and  mora!  *[uallties,  which  are  said  to 
"  run  in  families,"  but  v^'itli  which  we  liave  nothintr  to  do  here. 
But  there  are  others  which  are  morbid,  the  influences  uf 
which  we  have  to  cope  with,  and  if  possible  to  intercept.  They 
may  be  arranged  under  the  heads  of  (1)  reduudancy  or  (2) 
deficiency  of  ortrans  ;  (8)  arrests  of  development ;  (4)  unhealthy 
conditions  of  function  or  structure  of  [larlicular  organs,  or 
systems  of  orcpaus  j  (5)  distm'bances  of  the  wliulc  body,  diathetic, 
constitutional  diseases,  the  tendency  to  wliich  does  or  does  not 
show  itself  until  different  epochs  of  life,  when  specific  trophic 
chan/s;es  occur ;  and  (6)  special  proclivities  to  **take  diseases" 
coming  from  outside ;  and  conversely,  insusceptihihties  of 
analngous  kind  which  latter  cannot  be  regarded  as  morbid,  but 
which  may  sometimes  prove  traitorous  if  rehed  u{>ou  too 
implicitly. 

8] leaking  generally  the  power  which  the  physician  has  to 
diminisli  hereditary  disease  lies  in  two  directions  (r/),  the  fore- 
stalling of  morbidity  by  the  prevention  of  ill-assorted  marriages  ; 
and  (6),  the  special  guidance  of  tainted  children,  by  all  measures 
that  can  be  used  or  devised  for  the  purpose,  by  controlling 
moral,  mental,  social,  and  jihysical  educatinn,  and  regimen  of 
life.  This  must  be  commenced  before  birth,  ctmtinued  in  the 
nursery  and  s<'lKK>lroom^  and  maintained  during  manhcx)d,  and 
even  to  declining  yeai's. 

a.  Marriages  of  consanguinity,  even  when  there  may  be  the 
very  rare  event  of  freedom  from  all  taint  on  either  side,  are  well 
known  to  become,  in  tlie  second,  third,  or  fourth  generation,  the 
source  of  much  deformit^^  and  misery ;  and  this  in  s|iitc  of  all 
special  statistics  to  the  contrary.  Marriages  of  cousanmiinity 
unfortunately  **  run  in  families,^'  and  so  intensify  the  evil ;  and 
they  are  doubly  difficult  to  circumvent,  first  because  of  the 
prinujrv  bias  to  their  coutraction,  and  then  because  the  [K)or  crea- 
tures thus  produced  are  s])ecinieiis  of  Nature's  workiuaushi[*  in 
it^most  untidy  mood  ;  features  have  rarely  Ik-cu  duly  chiselled; 
the  sense  i»f  beauty  has  hing  been  de^ul :  whih*  gauche  figures 
and  manners  often  render  tlie  victims  little  siiort  of  repulsive  to 
all  but  those  who,  born  under  like  conditions,  have  their  facul- 
ties of  perception  so  maimed  and  blunted  that  they  know  no 
better,  and  are  abo  debarred  by  their  own  defects,  from  making 
any  higher  choice. 

This  is  but  a  feeble  account  of  what  occurs  too  frci|uently 
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when  some  distinct  hereditary  taints  do  exist  in  a  family,  and 
where  marriages  amunfj  its  members  have  been  permitted* 
Definite  disease,  as  well  as  deformity,  is  the  too  frequent 
result;  and  the  result  is  both  persistent  and  atrfljavated  until, 
happily,  sterilisation  may  set  in.  Ko  one  ean  doubt  the  power 
of  "artificial  selection"  in  the  production  and  perpetuation  of 
advanta^s  or  peculiarities  that  may  have  been  accidentally  or 
artificially  brought  about.  No  one  can  doubt  the  force  of 
** natural  selection*^  along  the  lines  of  utility  and  the  most 
consummate  art ;  and  no  one  can  fail  to  see,  or  ought  to  fail  to 
see,  that  there  exists  in  man  the  j>ower  to  modify  the  race  to 
which  he  belongs  ;  and  acting  up  to  his  hiiihest  light,  in  all  the 
paths  of  knowledge,  to  use  his  art  to  diminish  or  destroy  that 
which  has  within  it,  at  its  beginning,  the  seeds  of  its  own 
inherent  decay,  being  assured  that  if  he  does  his  work  well, 
nature  will  internally  perform  the  rest.  Conversely  every 
change,  accidental  or  inherited,  which  limits  the  capacities  of 
life»  is  hahle  to  become  fixed  by  transmission  through  successive 
generations. 

But  iit)  there  are  maniages  taking  place  daily,  not  those  of 
consanguinity,  but  of  unhealthy  people,  and  of  those  who  are 
actually  suffering  from  developed  disease,  of  marked  hereditary 
chai'acter,  or  from  as  yet  undeveloped  taint,  and  this  often 
happens  when  the  taint  is  very  strongly  exhibited  in  other 
ineml>ers  of  the  family.  Let  it  always  be  remembered  that 
hereditary  taint,  although  undeveloped,  is  in  itself  tlisease,  and 
then  the  grave  character  of  the  responsibility  of  propagating  it 
may  be,  if  not  duly,  approximately  gauged.  The  function  of 
the  physician  is  to  examine  carefully,  and  advise  discreetly. 
He  must  weigh  all  the  parts  of  the  family  history, — and  here 
he  will  meet  with  the  greatest  difficulty,  for  often  the  facts  are 
not  known,  or,  when  known,  are  either  concealed  or  misrepre- 
sented. He  must  fomi  an  opinion  of  the  intensity  of  the 
hereditariuess  in  each  particular  malady,  and  also  in  the  family 
under  consideration  j  and  he  must  have  the  courage  of  his  con- 
victions. This  may  make  him  unpopular  or  hated,  but  he  must 
be  strong  enough  to  do  his  duty,  and  find,  in  domg  it,  his 
reward* 

But  it  is  in  a  very  small  minority  of  cases  that  preventive 
medicine  is  ever  called  into  operation  in  this  early  stage.  Tbe 
minority  is  as  small  as  the  majority  is  vast  in  which  the 
physician  is  consulted  before  disease  has  advanced  into  open 
and  obvious  activity. 

Tlie  devices  that  must  be  employed  to  prevent  the  develop- 
ment or  further  progress  of  inherited  disease,  are  as  manifold 
ad  the  aifectioasi  themselves,  and  some  further  insight  into  the 
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prevalence  of  the  latter  may  be  gained  by  a  simple  enuuieratioii  of 
those  which  ai*e  the  most  famiiiiir.  But  htii'e  let  ine  make  two 
remarks  by  way  of  caution.  Fir?it  :  thei-e  in  iiu  disease  that  has 
yet  beeu  shown  to  he  ahaai/^  hereditary  in  its  orit^ii,  so  that, 
e,if.,  when  we  meet  with  iusauity  or  phthisis  in  an  individual  we 
are  not,  at  once*  to  conclude  that  it  was  ""inherited"  by  him 
because  a  parent  had  been  epileptic,  or  a  graiul-pareut  luul 
died  of  ccjusumption.  A  luri;e  prupurtiun  of  hereditary  diseases 
can  he  traced  to  no  liei*edit4iry  source  in  particular  indi- 
viduals, therefore  we  must  alh>w  that,  in  a  lari^e  number  of 
cases  where  the  possibility  of  inherituuce  is  puteut,  a  certain 
number  miiy  have  developed  the  disease  de  noro.  Secondly,  witk 
regard  to  many  pco]>le  the  auti-hygienic  conditions  ami  lialuts 
which  ha\'e  led  to  disease  in  their  ancestors  may  be  j>ersistent  as 
cheiisiied  heirlooms,  and  be  effective  for  mischief  now.  Esjie- 
cially  is  this  the  case  with  regard  to  the  large  group  of  diseases 
of  the  nervous  system.  There  is  much  more  than  the  mei*e 
physical  ctuitami nation  by  descent  in  the  etiologic  coiulitions  of 
a  boy  or  girl,  who  may  be  brought  up  in  constant  association 
with  an  idle,  self-indulgent,  hyjjochondriacal  or  drunken  father; 
and  it  is  quite  inipossihle  to  over-estimate  the  dire  misfortune 
to  a  girl  of  being  educated  by  an  hysterical  mother,  No  high 
powers  of  the  microscojje  are  needed  to  discover  the  modus 
operandi  of  the  materies  morhi  of  the  cont^giuni  of  **  bad 
example" 

I  pass  now  to  some  special  examples:  1st,  the  redundancy; 
2nd,  tlie  deficiency ;  as  well  as  3rd,  the  arrested  devehtpuient  of 
certain  organs  afford  scope  for  the  teratologist  ratlier  than  the 
physician.  They  furnish  illustrations  of  curious  facts  in  here- 
dity, anfl  in  this  way  are  interesting  and  instructive,  and  may 
be  useful.  Hare-lip  is  so  often  the  result  of  a  mental  impression 
made  upon  the  mother,  tliat  the  sequence  of  events  cannot  be 
conlineu  to  the  chapter  of  accidents;  the  same  is  true  with 
regju'd  to  supernumerary  fingers  or  toes,  and  these  peculiarities 
are  liable  to  recurrence  through  successive  generations.  Ob- 
serve here  that  the  original  cause  of  the  deformity  was  not 
hereditary  but  accidental,  and  yet  that  it  beca,me  hereditary. 
This  question  of  the  hereditary  transmission  of  acquired  habits 
or  conditions  is  still  sub  judice^  but  to  my  mind  many  of  the 
facts  recorded  by  Darwin  are  susceptible  of  this  interpretation, 
notwithstanding  the  very  strong  evidence  afforded  to  the  con- 
trary by  the  Eistoiy  of  the  habits  of  the  Mahometans  and 
Hebrews* 

4.  Morbid  conditions  of  function  or  structure  of  particular 
organs  or  sets  of  organs,  and  such  as  do  not  affect  the  qeneral 
health,  are  very  commoaly  met  with,  and  for  some  of  them 
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mncn  may  Tie  done.  These  may  be  resol%^eil  mainly  into  organic 
cliancjcs  which  limit,  derange  or  destroy,  functional  activity. 
(n)  The  organs  of  special  sense  f  arnisli  the  best  examples  of  this 
class.  Almost  every  variety  of  limitation  or  perversion  of  the 
sense  of  si^ht,  from  slight  myopia  to  absolute  amam-osis,  seems 
to  run  in  families.  Sometimes  the  defects  are  congenital,  some- 
times they  appear  in  adolescence,  and  again  they  may  be  deferred 
until  declining  years.  It  is  in  the  early  recognition  of  these 
maladies  that  the  main  hope  of  arnelioratioji  is  to  be  found. 
Ophthalmic  science  is  a  growtli  of  our  own  day,  and  its  powers 
are  now  being  used  for  the  education  and  strengthening  of  the 
healthy  eye;  in  the  timely  connection  or  removal  of  some 
sources  of  deficiency ;  and  the  supply  of  oj>tical  instruments  to 
reduce  to  a  uiininnnn  the  disaljilities  with  which  some  are  l>oni 
vpiid  which  others  actpiire.  Whatever  may  have  heen  the  pre- 
■cience  of  our  forefathers  and  their  skill  in  surgery,  it  has  been 
reserv^ed  for  the  latter  part  of  this  century  to  see  *' the  hlind 
receive  their  sight,"  anc!  these  not  only  among  the  favoured 
few  but  among  the  multitude;  and  still  further,  not  as  the 
result  of  any  painful  operation,  or  in  the  face  of  any  risk,  but 
sinjjjly  by  adding  to  a  jtrufound  and  scientific  knowledge  of 
the  structure  and  functions  of  the  eye  the  aid  yielded  by  a 
mastery  of  the  sister  science  of  optics. 

(^j)  Deaf-mntism,  again,  may  be  hereditan^,  congenital,  or 
acquired,  and  some  of  the  most  astounding  results  of  train in^j- 
have  been  witnessed  in  this  field,  A  congenital  deaf-mute,  if 
left  alone,  becomes  as  a  rule  an  imbecile ;  one  who  has  been 
born  with  language  and  hearing  but  has  lost  them  both  in  early 
life,  may  become  the  same,  if  nothing  be  done  to  educate  hira, 
while  the  results  of  tine  te4iching  are  marvellous.  Two  boys, 
brothers,  were  brought  to  me  at  about  three  and  five  years 
of  age;  they  were  congenital  deaf-mutes  and  imbeciles,  and 
examples  of  the  same  miserable  condition  were  found  in  other 
members  of  the  family,  A  very  clever,  most  patient  and 
peraevering  tutor  was  f<^>und  for  these  boys,  and  when  the  elder 
was  between  eleven  and  twelve  years  of  age  he  had  been  taught 
to  read,  write,  and  speak  with  accuracy. 

He  could  read  not  only  from  books  but  from  the  lip  or  from 
the  hand;  could  articulate  very  well;  could  parse  a  sentence  in 
English  and  translate  it  into  t'rench  or  German  I  There  are 
thousands  in  this  country  who  have  no  advantage  of  this  kind» 
and  so  they  remain  to  the  end  of  their  days  mere  vegetating 
boys  and  girls,  or  men  and  women,  a  burden  to  their  relatives 
and  a  disgrace  to  the  community, 

5.  The  fifth  group  of  heredit:iry  diseases  is  one  so  large  that 
it  seems  to  include  almost  all  the  maladies  that  flesh  is  heir  to, 
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except  those  that  are  the  result  of  direct  introduction  of  poison 
from  outside.  Thev  are  as  numerous  as  the  organs  of  the  ho<ly, 
and  as  various  as  the  pos.sihilities  of  ilian^e,  Rueh  iidierited 
aihnents  agree  however,  in  their  consisting  of  a  general  tendency 
to  disturbance  of  varied  functions  tmd  structures,  and  in  their 
becoming  expressed  in  the  form  of  so-called  diathetic  or  ''con- 
stitutional "  disease. 

If  there  are,  on  the  one  side,  occasional  examples  of  hereditary 
**  nervousness,"  or  simple  epilepsy;  there  are,  on  the  other, 
tubercle,  scrofida,  Bright/s  disease,  and  others  altout  which  it 
may  be  truly  said,  "the  whole  head  is  sJck,  the  whole  lieart  is 
faint,  and  there  is  no  soundness  in  it."  Yet,  even  in  extreme 
cases,  preventive  medicine  has  its  work  to  do. 

(a)  Tiie  comliiion  (jf  ill  licalth  most  fre^pently  met  with  in 
hereditary  diseases  of  the  nervous  system,  is  one  of  undue 
liability  to  disturbance;— given  in  any  one  of  the  antecedents  of  a 
particular  individual,  either  insanity^ opilepsVj  hysteria,  tendency 
to  excesses,  great  nervousness,  or  what  imt,  tlie  outcome  may 
be  any  other  of  the  maladies  mentioned,  and  not  at  all  necessarily 
a  reproduction  of  the  initial  disease.  It  is  by  bearing  tliis 
fact  in  mind  that  tiie  physician  will  see  the  necessity  of  being 
anncd  at  all  points.  It  is  not  enough  to  avoid*  or  coini- 
teract  the  tendency  to  convulsions  in  the  first  dentition, 
the  second,  or  the  third,  but  otlier  diseases  such  as  chorea, 
hysteria,  wilfulness,  tricky  ways,  cruelty,  and  deceit  must  be 
borne  in  mind.  No  routine  practice  will  be  useful ;  it  is  often 
worse  than  useWss.  For  exampk-  a  child  at  twelve  becomes  nervous 
and  restless,  his  father  had  tits  wlien  he  was  youug,  and  is  an  odd 
man  now;  some  other  members  of  the  family  had  convulsions, 
an  uncle  was  epileptic,  and  therefore  this  is  regarded  as  a  case 
for  bromine,  a  diet  reslrirttMl  to  insijiid  inefficiency,  books  are 
tAi  be  [nit  aside,  scliool  abainloned,  the  boy  petted  and  pamperetl 
at  home  in  the  bosom  of  his  family,  sevenil  of  whom  are  some- 
what queer,  and  so — in  spite  of  bromide  and  of  a  redundancy  of 
counsel — he  becomes  a  victim  to  the  very  malady  from  which 
so  nmch  was  dcme  with  the  intent  to  protect  him  ;  :uid  this 
and  the  like  has  happened  scoi*es  of  times  in  my  experience, 
when  the  boy  was  simply  anjenuc,  wayward,  underfed,  and  not 
cjuite  straiglitforward  in  his  ways,  and  really  reonired  iron, 
not  bromine;  good  food  and  plenty  of  it;  the  discipline  of 
school,  as  well  as  its  work  ;  the  c<jmpanionship  and  the  sports  of 
his  own  sex,  instead  of  the  iK'tting  of  \m  sisters,  and  little 
brothers,  over  wdiom  he  tyraonised  insecret^  and  so  escaped  the 
thrashing  he  deserved. 

Aootlier  illustration  of  the  like  mistake  is  seen  often  in  girls, 
whose  iDothei"s  have  passed  through  an  early  life  of  indulgent 
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pottingr  into  one  of  li3\stero-mania,  or  egomania,  and  ^adually 
into  tliat  of  diruuic  silliiit^ris  and  self-absurption,  and  tlieii  foUciws 
the  sacrifice  of  [luront,  Imsbaiid,  child,  or  frit-ud  to  each  and  all 
of  her  foolish  whims.  *' No  one  ha^i  ever  opposerl  her,"  "  8he 
has  always  had  tier  own  way ; ''  this  is  what  we  are  told^ 
therefore  she  must  go  on  as  she  ha«  been  doing,  and  her 
daugliter  must  follow  suit.  There  is  nothing  the  matter  with 
the  girl  except  occasional  migraine,  from  some  real  or  hyj)o- 
critical  fasting,  or  from  slitting  uj)  at  night  without  food  poring 
over  a  trashy  novel.  She  can  )*it  a  horse,  hut  she  cannot  sit 
upright  in  a  chair;  siie  can  play  lawn-tennis,  but  she  cannot 
walk;  she  cannot  sit  out  "morning  church,''  but  she  can  dance 
for  five  consecutive  hours.  "She  is  just  like  her  mother,"  her 
rehitives  exclaim  ;  *'  we  dare  not  thwart  her,  or  she  will  become 
as  bad»"  and  so  she  goes  her  own  ways  an<l  fulfils  their  w(»rst 
predictions.  These  are  but  conunon  illustrations  of  the  fault 
of  thinking  tiiat  hereditary  disease  must  take  its  parent  form ; 
or  of  acting  ujnui  the  presumption  that,  as  the  form  is  the  same, 
there  is  nothing  to  be  dont\  On  the  contrary,  much  may  he 
done  by  taking  patients  from  home,  and  all  its  evil  ways;  giving 
regular  employment  of  useful  sort ;  exercise  of  mind  and  body  ; 
fresh  air,  good  food,  plenty  of  rest  at  reasonable  hoiurs,  and 
utterly  declining  to  admit  the  existence  of  anything  but  a 
slight  mahiiiy  tliat  needs,  however,  definite  treatmentj  and  that 
of  the  kind  described. 

(i)  Of  goutj  rheumatism,  tubercle,  scrof  nla,  syphilis,  cancer, 
Bright's  diseast^,  and  many  others,  it  is  only  necessary  to  observe 
that  to  be  forewarned  is  to  be  forearmed :  and  that,  when  there 
may  be  a  strongly  marked  hereditary  taint,  its  development 
into  disease  may  often  be  delayed  or  eradicated  by  timely  care. 
We  lose  more  lives  throngli  carelessness  tlian  tlirongh  ignorance. 
May  not  the  thin  limbed,  and  thin  faced  boy,  with  pink  and 
white  complexion,  over  tall  for  his  age,  who  easily  perspires  and 
passes  lithates ;  whose  temperature  and  pulse  run  up  quickly; 
who  declares  that  he  is  very  well  until  some  general  langour  or 
local  pain  compel  him  to  give  in,=— might  he  not  often  be  saved 
from  attacks  of  acute  rheumatism,  by  careful  habits,  food, 
clothing,  and  medicine,  and  so  spared  all  the  troubles  of  a 
damaged  heart?  We  have  to  look  for  these  things,  not  have 
them  thrust  upon  us.  The  day  may  be  yet  distant,  but  it  will 
surely  come  when  regulated  physical  examination  of  the  liodies 
of  the  yonnj^  will  he  as  necessary  and  as  common  as  examina- 
,tiou  in  the  Latin  grammar,  or  the  multiplication  table,  or  other 
latters, 

6.  But  there  is  another  group  of  hereditary"  conditions,  not 
common,  but  well  marked,  viz.,  a  proclivity  to  "  take  diseases,'* 
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sometimes  of  several  sorts,  sometimes  of  one  only,  for^  e.tj,^  such 
as  scarlet  fever  or  whooping-cough.  The  coiivei*se  eoTirhtion 
of  irisusceptihih'tj  cnnnot  he  regardeil  as  a  morhid  cnnrlition. 
Caution  as  to  exposure  is  almost  as  impcirfant  ui  the  one  case 
as  ill  the  other,  for  rashness  is  not  witliout  its  victims,  and 
to  this  alhision  lias  been  made  already,  ^fany  precautions 
must  be  taken  on  behalf  of  those  who  have  hereditary  taint,  for 
tlie  conditions  may  be  multiform,  which  come  together  to  pro- 
duce from  it  the  fully  developed  disease.  As  an  example  of 
popular  knowledge  on  this  yxiint  I  quote  a  paragraidi  from 
yjie  Tinteg  of  Sent.  12th,  in  its  review  of  Mr.  CoUiri  s  recent 
'^  Life  of  Keats.  '  The  writer  says^  after  atlutling  to  the  emi- 
nently pugnacious  character  of  the  poet  in  early  life,  "  It  was 
not  till  the  hereditary  taint  of  consumptinUj  which  had  already 
killed  his  brother,  became  developed  by  the  over-exert  ion  of  a 
walking  tour  in  Scotland,  tliat  pecuniary  troubles,  caused  by  a 
stupid  and  stolicllv  unsymj>athetic  guanlinn.  combined  with  the 
hope  deferred  of  a  long  engagement  to  Fanny  Browne,  and 
perhaps  to  some  extent  tlie  tlisappnintnient  of  literary  ambition, 
rost-ered  a  certain  morbid  tendency  of  his  nature,  if  the  term 
*  morbid '  can  fairly  be  ajjpliesd  to  a  turn  of  mind  to  which 
literature  ow^s  some  of  its  great^jst  masterpieces/' 

B.  Sex  has  always  found  its  place  among  the  "predisposing 
causes  of  disease  "  ;  and  if  general  elioiogy  wtre  the  theme  nf 
this  address  there  is  very  much  that  ought  Ut  be  said  regarding 
it*  But  as  the  physician  bas  no  [jower  to  direct  the  production 
of  boys  or  girls  respectively,  al!  that  preventive  medicine  can  do 
is  to  guide  the  development  of  each.  Organs  must  be  present 
to  take  on  morliid  action,  but  the  dij^erenthf  of  sex  are  far  wider 
than  the  possession  on  the  one  liand  of  ovaries,  and  tm  the  other 
of  testicles.  The  moral,  mental,  and  physical  conditirms  and 
aptitudes  of  the  two  sexes  difiFer ;  and  whik*  civilisation  has 
intensified,  through  generations,  these  dij'ercnfia,  the  tendency 
of  much  recent  fasliion— I  cannot  call  it  ci^'ilisation^ — has  been 
to  diminish  them  :  so  that  we  encounter  nn  every  hand  manly 
or  **  masculine '*  women  ami  effeminate  men.  In  uttering  its 
protest  agjiinst  this  jienersion  of  nature,  this  devulution  instead 
of  evolution  of  the  ruce,  preventive  medicine  may  be  of  service. 

There  is  notliiug  to  my  mind  more  simply  silly  than  the 
"cant*'  or  "slang  ''  that  has  been  uttered  about  the  **  superior  ** 
and  the  "inferior"  sex.  Each  may  be  perfect  in  its  way,  but 
each  is  spoiled  when  it  apes  the  other.  In  rough  Cfjnrlitions  of 
life  women  may  have  heeuj  and  are  now,  better  fitted  for  phy- 
sical labour  than  are  those  whose  very  configuration  and  facul- 
ties have  been  moditied  bv  social  habits  of  refinement :  and  it 
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certainly  is  nr>t  the  aim  of  the  obstetric  pliysiciari,  either  man 
or  woman,  to  encoiiragt?  the  development  of  the  '^mascoliue 
.pelvis.** 

It  is  worthy  of  note,  here,  that  it  is  not  the  highest  qualities 
of  mun  that  yonng  women  imitate,  hut  rather,  on  the  one  hand, 
the  roucjhness  of  the  yonth^  his  bravado,  and  uncouth  laTinruatre  ; 
or  on  the  other,  tlie  lackadnisical  nil  adtfiirari  tone  of  the  pedant 
and  the  fop;  with,  it  muy  he,  an  necasional  dash  into  imitation  of 
exeessivf  iL^arnincr,  ami  the  haliits  of  the  ascetic  or  reelnse.  The 
men  who  mock  women's  ways  also  mock  their  foibles,  not  their 
strength  ;  and  lisp  and  sii^h  or  fjman  out  their  unsatisfied  longings 
in  vapid  adinii'ation  of  sentiraeutal  nonsense,  whether  it  be  in 
poetry,  music,  or  |>aintingy  and  find  out  Bomething  "  quite  too 
lovely"  in  a  line,  a  strain,  or  a  daub,  that  no  sensible  man  would 
care  to  hear  or  see  again. 

The  bi-ain  of  women  is  not  improved  by  being  roughened  or 
over-strained  ;  and  the  emotional  nature  of  man  is  enfeebled  by 
this  reversal  of  the  ordt^r  of  Nature;  and  we  find  the  tendenciejt 
to  disease  inverted  without  any  advantage  to  either.  The  phy- 
sician may,  I  think,  rio  much  in  counteracting  this  tendency  of 
the  present  day  ;  protesting,  on  the  one  hand,  against  all  foolish 
pruderies,  mock-modesties,  and  the  like  ;  and^  on  the  other, 
encouraging  healthy  habits  of  body  and  mind,  always  bearing 
in  mind  that  the  highest  tyiJe  to  aim  at  is  the  perfection  or 
woman  nnd  the  perfection  of  man,  and  not  the  production  of 
moral  and  mental  hermaphrodites  which,  thank  Heaven,  are 
usually  sterile. 

Let  it  not  be  supposed  that  I  do  other  than  admire  the  great 
strides  that  have  nei^n  made  of  late  years,  in  the  higher 
education  of  women,  Iwth  fnr  intellectual  and  practical  work. 
These  may  he  readily  overdone  as  they  are  in  men,  and  very 
frequently  the  results  of  over-strain  are  seen  in  illness,  in- 
capacity, an<l  distress.  Their  exhibition,  however,  is  less  painful 
than  the  frivolous  inaptitude  and  idleness  of  men,  who,  with  all 
social  and  educational  advantages,  do  nothing,  nei'er  occupy 
themselves  with  any  calling  or  pursuit,  but  are  content  to  **bide 
or  loaf  about  *'  and  live  upon  their  incomes,  or  their  friends  tis 
the  case  may  be.  Over-strained  women  often  become  sour  and 
cynical,  and  morbid,  as  do  briefless  barristers  and  unpo[iular 
parsons,  who  may  have  much  laboriously  gathered  learning  in 
their  brains,  but  no  congenial  work  to  do.  They  complain  of 
like  discomforts,  **  diminished  brain-power,"  aa  the  favourite 
exjiression  g<x\««,  and  entire  dissatisfaction  wnth  evcrvthing  and 
everybody.  Under-occupied  men  become  hysterical  and  silly, 
and  the  |irey  to  every  form  of  hvpocondriacal  misery.  It  is  the 
highest  sphere  of  nian  and  of  woman  to  be  the  complement  of 


88 


ADDRESS   TO   SECTION    I. 


each  other,  and  to  combine*  in  the  work  of  homo  first,  and  tht'n 
of  ail  siround  it ;  but  the  work  of  th<^  one  should  be  a  woman's 
work,  and  of  the  other,  "all  that  may  become  a  man."  It  is 
in  the  imitation  of  the  ways  of  the  other  sex  that  women  be- 
comes rejHilsive,  and  man  des])icable. 

Witl]  regiinl  to  sexual  proclivities  to  organic  disea.<es,  there 
is  something  for  the  physician  to  do  in  being  forearmed.  For 
exam]de,  the  greater  frequency  of  simple  ulcer  of  the  stomach, 
of  eiTthcma  nodosum,  goitre  exophthabnica,  and  the  like  in 
women ;  and  of  angina  pectoris,  cancinoma  i^entriuli,  locomotor 
ataxy,  and  otiier  maladies  in  men,  may  be  of  service  not  only 
in  diiiguosis  and  prognosis,  but  in  treatment. 

There  is,  hinvever,  much  that  prevention  may  do  by  i*egnlating 
the  liabits  of  boys  and  girls.  In  healthy  exercise,  the  avoidance 
of  over-sti*ain  of  muscles  and  prolonged  fatigue ;  in  wholesome 
icK^l  and  suthL"ient  rest ;  and  in  a  scitre  of  ways  many  a  trouble 
which  might  easily  beconu.*  develojied  into  disea^se  may  l)e 
avoided.  Many  cai^es  of  heart  and  lung  disease  originate  in  the 
rough  games  of  schools;  many  of  the  troubles  of  women  in 
their  indolent  and  unwholesome  school-room  and  after  life,  in 
the  follies  of  their  dress,  and  the  hours  they  keep. 

C.  Age,  We  know  much,  but  understand  little,  of  the 
time-ordered  events  of  life.  There  is  an  average  pulse  and 
respiration  time ;  there  is  the  incubative  periorl  of  life  as  well 
as  of  the  exanthemata ;  dentition,  puberty,  cHmatic  changes, 
and  decay  have  their  rclatitms,  more  or  less  tixed,  with  time ; 
and  a  knowledge  of  the  predispositions  attending  various  ages 
may  be  of  service  in  the  prevention  of  disease.  In  infancy  the 
thcrmogenesis  is  low  and  the  capacity  for  digestion  limited  to 
certain  kinds  and  quantities  of  towl ;  so  that  danger  lurks  iit 
defective  clothing,  and  defective  feeding*  There  is  rapid 
development,  and  the  reflex  functions  are  over-active,  so  that 
there  is  undue  proclivity  to  spasm,  not  only  of  the  voluntary" 
muscles,  but  of  the  vessels;  for  spasm  may  cause  infantile 
paralysis  as  well  as  infantile  convulsif)n.  Febrile  conditions 
are  CMumion,  and  so  are  local  disturbances  of  the  circulation, 
sucli  as  internal  congestions,  and  otiier  fonns  of  congestion  not 
internal,  such  as  chillilains.  It  is  by  regard  to  the  nursery,  the 
clothing,  the  fooil,  and  the  surrounding  conditums  of  domestic 
kind,  that  the  physician  will  ward  otT  much  disease. 

In  dentition— whether  the  1st,  2iid  or  '-Jrd^ — ^the  nervous 
conditions  which  precede  as  well  as  accompany  the  eruption  of 
the  teeth  must  Ir*  duly  reganled  and  foreseen,  and  so,  many 
trotddes  averted  before  local  discomfort  of  the  gums  has  taken 
place. 
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At  puberty  it  is  by  guidinnf  tlic  general  habits  of  the 
individual,  rather  than  hy  Itjokiii*^  afttT  pu.ssiblc  local  tn>uljles  ; 
by  maintaining  a  healthy  tone  of  domestic  life  rather  than  by 
sj>ecial  treatment,  that  the  idiysieiaii  will  do  his  be^t  to  [ireveiit 
disease.  We  are  too  often  disposed  to  he  kioking  for  some 
special  sign  of  change,  forgetting  that  *'  change  '*  is  always  going 
on ;  and  so,  sometitjies^  we  may  let  golden  moments  or  months 
pass  by  unused.  The  follicle  of  the  wisdom  tooth  may  be  found 
in  the  erabno  jaw;  and  many  of  the  evils  of  all  the  so-called 
"changes  of  life,"  exist  long  before  any  special  events  have  made 
them  obvious.  Bearing  these  thouglits  in  mind  we  may  always 
see  much  to  guide  us  in  advising  those  upon  whom  **agc"  is 
stealing,  but  who  have  as  yet  ha<l  no  warning  that  it  is  so,  for 
they  are  "  younger  than  their  years."  Those  who  are  *'  older  *' 
often  come  quite  soon  enough,  hut  rarely  too  soon,  for  help, 
T!ie  horizon  of  thoutdit  and  work  ouirht  to  he  made  smaller 
when  memory  becomes  treacherous,  arteries  rigid,  and  tlie 
heart's  impulse  low.  Timely  caution,  based  on  facts  wliich 
only  the  doctor  knows,  or  from  tlie  revelations  made  to  him  in 
his  confessional — althougli  carefully  concealed  at  home — might 
save  hun<hxHls  of  *'  shocks/'  or  more  slowly  growing  and  in- 
creasing griefs,  when  some  unlooked-for  **  break-down  ''  occurs, 
and  relations  and  friends  exclaim,  "This  is  quitt^  t^»o  t^^rrihle  ; 
he  seemed  so  young  a  man,  mul  was  only  yesterday  quite  busy 
at  his  work,  and  full  of  life  and  schemes/'  lie  ought  not  to 
have  been  busy  at  his  work. 

As  in  babyhood  we  are  exposed  to  the  wills  and  whims  of 
others,  to  carelessness,  stupidity^  or  over-fussing;  U^  bad 
feeding,  neglect,  or  exanthemata ;  to  tumbles,  liroken  legs,  or 
other  frivolities  *,  so,  later  on,  when  the  n)mantic  |jeriti(l  uf 
youth — he  it  for  learning  or  for  play, — has  done  Its  best  or 
worst,  and  earli/  muidle  life  begins,  the  ex|iosures  frauc;ht  with 
danger  are  those  of  over-excitenieut  and  over-work,  and  against 
these  the  physician  knows  only  Un)  well  how  timch  he  could  do  if 
the  patient  wouhl  but  hear  and  follow.  We  pass  on  to  middle 
life:  sometimes  a  wholesome  table-land,  but  often  a  still  arduous^ 
too  arduous  climb,  or  a  slow  ilecadeuee  of  failure  and  dismay ; 
and  we  see  success  leading  to  excess  on  the  one  liand,  or  failure 
plunging  into  dishonesty  or  despnir  u|ion  the  othur,  and  liere 
too  we  must  again  warn  in  time ;  and  as  the  life  g(^es  on  to 
it-8  second  infanci^^  tlirough  an  emoticmal  epoch  of  pitiful  weak- 
ness, a  sende  hystenjt,  the  jjhysieian  lias  again  to  use  all  his 
care  to  see  that  he,  who  has  outlivc-d  all  those  who  gave  him 
joyous  welcome  to  his  cradle,  is  yet  tended  as  he  should  be, 
and  |iiously  cared  for  to  his  shroud. 

There  is  no  stage  of  hfe  at  which  we  are  not  wautedy  no  age 
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when  we  arc  withont  anything  to  do,  and  let  us  be  over  mindful 
of  our  hii^h  res|>onslbility  of  f<»resir^lit,  Whig  assured  that  in  the 
vast  raajnrit}^  of  instances  we,  in  spite  of  manY  prejudices,  shall 
find  ready  adjutants  thankfnl  for  uny  hints  that  we  may  give ; 
and,  by  doing  onr  work  well,  be  spared  having  to  frame  an 
answer  to  the  terrible  question  soinctimesj  quite  fairly  put, 
**  Why  did  you  not  tell  me  this  before  ?  " 

D*  Temprhambnt  is  a  word  more  frequently  used  than 
analysed  ;  and  although  its  striking  forms  are  known  to  all,  it 
sometimes  happens  that  its  influence  on  the  tendency  to  disease 
is  disregarded  until  tlie  disease  is  brought  about.  The  phy- 
sician, however,  should  be  on  his  guard,  and  try  to  prevent  the 
*'  aanguine"  youth  or  man  from  relying  too  complacently  on  his 
energy — which  may  not  always  mean  strength — and  so  protect 
him  from  the  consequences  of  undue  hopefulness,  carelessness^ 
and  from  many  troubles  he  biid  not  in  the  lea,st  degree  antici- 
pated. On  the  other  liand,  the  '•'' phlefjmatic'^  may  have  their 
niorliid  proclivities  lessened  or  removed  by  timely  warnings  and 
rousing  t^  a  sense  of  duty;  while  the  '^nervONs"  may  be 
strengthened  against  their  trouble  bv  the  wise  counsel  of  the 
physician,  who  may  have  the  art  of  obtaining  confidence,  and 
speaking  with  authority, 

II. — I  come  now  to  the  second  great  group  of  *' causes  of 
disease/'  to  which  I  alluded  at  the  outset,  %dz.,  the  disturbances 
of  the  equilibrium  or  balance  between  the  necessarj-  elements 
of  income  and  expenditure,  whether  these  be  of  matter  or  of 
force.  It  is  absolutely  neeessnry  for  health  that  we  should 
*•  take  in**  certain  things  and  forces,  and  that  we  should  "give 
out^'  ntbers.  It  is  also  essential  that  what  we  '*  take  in" 
should  lie  wholesome,  and  c'on*hlPiv^*  tn  healthy  life. 

This  range  of  subjects  is  so  wide  and  A^aried  that  I  can  but 
enumerate  some  of  them,  and  point  out,  generally,  wherein  the 
])hysician  can  act  in  the  prevention  of  disease. 

A,  Income  is  both  material  and  immaterial,  or  ponderable 
and  imponderable;  we  need  food  and  air,  light  and  heat  on  the 
one  hand;  excretion  of  material,  and  exertion  of  nerve  and 
musfde  on  the  other.  These  should  be  halancedj  or  we  are  not 
in  health. 

1.  The  inconie  of  Biatt4?r  involves  all  that  is  included  under 
the  head  of  *' Food," — solid,  liquid,  and  gaseous, — which  maybe 
either  defective  or  excessive  in  quantity,  or  wrong  in  quality. 
The  alisence  of  certain  elements,  such  as  vegetaldes,  for  example, 
has  its  entail  of  ficur\y ;  wiiile  deficiencies  of  either  the  albu- 
minous, amylaceous,  oleaginous,  or  saline  elements  produce  their 
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specific  morbid  chaTiges,  Deficiency  of  food  of  all  kinds  is 
often,  too  often,  sadly,  the  cause  of  niultifurm  nialadk^s  ;  asso- 
ciated, as  it  almost  invariably  is,  with  other  anti-hygienic  con- 
ditions, such  as  over- work,  over-crowding,  and  intemperance. 
Excessive  feeding,  on  the  other  hand,  which  at  last  brings 
its  own  remedy  in  loss  of  appetite,  may  on  the  way  to 
that  stage,  produce  a  hundred  nialiidies  of  everj'  organ  in  the 
bofly. 

But  the  great  source  of  disease,  against  which  preventive 
medicine  has  shown  Its  strongest  powers,  and  with  which  it 
now^  wages  war  the  most  vigorously  and  incessantly,  [»  the 
introduction  of  noxious  matter,  either  with  food,  by  the  air  we 
breathe,  or  by  direct  inoculation. 

The  appliances  of  science  have  done  much  to  diminish  the 
evils  that  arise  from  the  metallic  or  other  poisons,  such  as  lead^ 
mercury,  antimony,  steel,  pliosphonis^  and  the  like;  and  the  mode 
in  which  good  has  been  obtained  is  by  the  |>reventit>n  of  their 
entr}'  int<>  the  org^inism,  and  alsn  l»y  rentk-ring  assistance  in 
their  excretion.  In  like  manner  those  more  subtle  poisons, 
which  are  the  physical  bases  of  all  zymotic  disease^ are  to  be  robbed 
of  their  power  for  mischief  mainly  by  being  ke[>t  out  of  the  body. 
The  physician  has  found  out  the  sources  of  many  of  these  piisons, 
as  well  as  the  modes  by  which  they  entt^  tlu:^  body,  and  having 
done  so  has  devised  means  for  their  arrest.  The  tmdrri^^s  morbi 
has  been  separated  from  nnich  that  had  surrtmiuled  it,  and 
measures  for  its  modification  or  destruction  have  been  discovered 
and  applied.  Our  knowledge  of  the  definite  importation  of 
cholera,  typhoid,  and  more  recently  of  some  uutbreaks  of  scarlet 
fever,  by  means  of  water  and  of  milk,  and  further,  the  know- 
ledge that  by  simply  boiling  these  fluiiis  the  poisoiums  ma- 
terial is  deprived  of  its  t>ower  fur  mischief,  afford  gi'ounds 
for  hope  that,  by  increased  observation,  the  sources  of  other 
maladies  may  be  found,  and  means  for  their  destruction  be 
devised. 

The  magnificent  results  that  have  been  obtained  and  demon- 
8trate<i  with  regard  tfj  vaccination  and  variola  have  stinndated 
the  zeal  of  many  enthusiastic  workers,  and  raised— as  almost  all 
beneficial  discoveries  have  done  before^ — a  |K»rfect  tempest  of 
opposition,  misrepresentation,  and  frivolous  and  irrelevant  talk. 
The  questions  of  syphilisation  and  of  inncnlation  f ur  rabies?  must 
be  regarded  as  still  suhjudice;  but  a  sufficiently  strong  ease  has 
been  made  out  in  regard  of  both  these  poisons,  not  only  to 
justify,  but  to  demand  further  enquiry. 

2.  There  are  certain  imponderables,  such  as  heat,  light  and 
electricity,  that  we  require  for  healthy  life,  and  the  <leficiency 
m  the  income  of  which  is  the  frequent  cause  of  disease. 
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(a)  We  all  need  externa!  warmth,  and  at  the  extremes  of  age 
the  need  is  great^^st.  Many  follies  of  liabit  may  be  rectified  by 
the  physician,  even  although  in  some  individuals  the  constitution 
is  so  marvel lously  elastic  that  it  can  bear  an  amount  of  illusage 
that  would  kill  many  a  race  of  animals.  Whatever  may  be 
said  of  the  process  of  ''*  hardening"  by  exposure,  it  surely 
cannot  he  a  universal  advantage  to  undress  under  the  trees  of 
Hyde  Parkj  in  au  east  wind  and  drizzle,  at  7  a.m.  in  the  winter 
montlis,  plunge  into  the  half-frozen  Serpentine,  and  get  home 
to  lireaktast  cold  and  blue,  with  chatt'ering  teeth,  ana  exchiim 
with  a  mixture  of  pharisaism  aud  apology  in  toue,  "It  is  when 
it  is  cold  as  this  that  it  does  you  all  the  good  in  the  world  I " 
There  is  much  "  tubbing "  and  bathing  in  the  present  day 
that  is  excessive,  unphysiological,  and  mischievous,  and  there 
arc  endless  follies  in  the  form  of  clothing  that  the  physician 
can  do  little  to  co]*e  with  simply  because  there  are  two  much 
moi'e  popular  preachers  than  he,  viz.,  fashion  and  fad. 

Excessive  heat  has  some  injurious  effects  in  itself,  but  the 
really  active  sources  of  lieat-tlisease  in  hot  climates  are  the 
malarial  or  other  poisons  which  arc  there,  and  the  injudicious 
clothing,  eating,  and  drinking  whicli  in  too  many  places  are 
habitual.  The  occupations  which  expose  stokers,  furnace-men, 
aud  the  like  to  intense  heat  may  be  rendered  nearly  if  not  quite 
innocuous  by  attention  to  clothing,  to  the  length  of  exposure,  to 
the  full  supply  of  water  and  of  fresli  air,  and  to  the  alternation 
of  work  done  with  periods  of  due  free^lom  from  exjxjsure  j 
these  things  to  be  arranged  with  knowledge  of  the  wants 
entailed  by  special  kinds  of  labour  in  individual  cases.  To  the 
philauthrophy  of  employers,  anil  the  zeal  for  all  sorts  of  social 
improvements  in  a  rapiflly  growing  class  of  men,  as  well  as  to 
the  lab(furs  of  the  men  of  science,  are  we  indebted  for  the 
prevention  of  much  of  the  evil  that  excessive  heat  might  bring 
about. 

C^*)  The  absence  or  deficiency  of  light,  and  especially  of  sun- 
light, shows  its  morbid  effects  in  tlie  impaired  health  of  miners, 
navigators,  w(U"kmen  in  cellars,  in  city  otHces,  and  in  the  night. 
The  night-wnrking  to  which  I  refer  is  such  as  nuist  limit  the 
income  of  sunlight  to  a  cousiilerable  degree.  Tijose  who  suffer 
most  are  the  reportei*s,  literateurs,  printers,  waiters,  and  many 
others  \vhi)se  work  is  nocturnal  exclusively,  aud  who  require 
some  distinct  chancres  to  be  made  in  their  habits. 

Anaemia  is  the  prominent  mischief  brought  about  by  depriva- 
tion of  liglit,  and  anaemia  means  very  nuich — very  much  more 
than  mere  pallor  of  the  skin.  There  is  no  organ  in  the  bmly 
which  it  does  not  affect ;  it  cannot  be  uprooted  by  iron  or  food, 
or  fresh  air,  or  any  other  means  save  that  of  light ;  and  we  do 
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well  in  prescribing  this  early  in  the  ansemia  of  night-working 
meiL 

The  exposure  to  excess  of  light-  may  be  mischievous  to  the 
eye  in  many  ways,  but  the  preventiou  of  such  trouble  is 
oovious,  viz.,  the  avtmlance  of  such  exposure.  But  the  great 
majority  of  cases  of  *'  iusolatiou/'  are  to  be  traced  to  the  co- 
operation  with  exposure  to  light,  of  excessive  heat,  bad  air 
in  tetits,  and  barracks,  unfit  clothing,  and  irregulanty  of 
habits,  together  \\ath  over-exei-tion,  and  early  neglect  of  symp- 
toms. 

(c)  Electrical  disturbances  of  health,  such  as  occur  in  electric 
and  magnetic  storms  afford  much  intei^esting  matter  for  examina- 
tion, but  they  are  of  eoniparatively  rare  occurrence,  and  are 
often  susceptible  of  explanation  by  mental  and  mural  rather 
than  physical  conditions. 

(d)  There  is,  however,  another  very  common  source  of  dis- 
comfort and  disease  increasing  year  by  year  in  t!iis  restless  age  ; 
I  mean  that  of  physical  concussion  of  the  bo<:ly  as  a  whole,  or  of 
its  parts.  '*  Accidents  "  show  us  what  violent  concussion  may 
effect  in  one  moment ;  but  daily  life  points  out  a  more  serious 
danger  than  accident  can  do.  A  great  amount  of  shaking  and 
knocking  about  may  be  borne  by  some  with  impunity,  but  there 
are  hundreds,  nay,  even  thousands,  who  are  now  steadily,  slowly 
but  surely  damaging  themselves  by  constant  travelling,  and 
especially  by  railway.  Such  travelling  is  often  accompanied 
by  hard  work,  much  worry,  and  exposure  to  the  changes  of 
temperature,  which  make  up  what  we  are  pleased  to  consider 
as,  and  call,  '*our  climate."  But  beside  and  above  all  tliese 
the  mere  recurrence  of  shaking  or  ** shock"  is  observable 
enough.  The  most  prominent  effects  are  irritability  of  tem- 
per, restless  fatigne,  want  of  power  of  application,  defective 
memory,  want  of  conKdence,  and  want  of  judgment,  mth 
insomnia  or  uneasy  sleep,  and  depression  of  spirits.  The  jar 
of  frequently  stopping  suburban  trains  is  more  commonly  and 
quite  as  seriously  damaging  as  are  the  occupations  which  lead 
men  to  travel  many  hundreds  of  miles  per  week.  Crying 
children,  who  will  not  be  rested  by  a  gentle  rhythmic  movement, 
may  be  shaken  to  something  hke  sleep  by  a  vigorous  nurse  ;  and 
80  may  the  busy  man  who,  paper  in  hand,  jumps  into  a  tirst- 
clasa  carnage  at  the  end  of  a  day  of  work  and  worry,  and  is 
concussed  into  a  mri  of  coma  by  six  to  seven  minutes  of  the 
train.  In  the  early  stages  of  such  troubles,  some  modification 
of  the  daily  mode  of  transit  may  be  of  service;  but  when  the 
discomforts  have  gone  to  the  point  of  destroying  slee]>,  appetite, 
and  relish  for  work,  nothing  nut  an  absolute  cessation  of  the 
travelling  is  of  the  smallest  service. 
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B.  Tlie  next  great  grtmp  of  causes  of  disease  may  be  put 
undiT  tlie  oiit^  head  of  modified  expenditure  as  compared  with 
income.  There  must  he  in  health  an  outgoing  of  both 
matenal  and  of  energy" ;  and  disease  is  actually  present,  lurk- 
ing near,  or  very  easily  brought  in  when  arrest  of  ejccretion  is 
preaeut 

1.  The  excretion  of  ?/ia(mans  as  essential  as  \t$  introduction, 
(fl)  Arrest  of  *'  excretion  "  introduces  *'  local "  troubles,  which 
tell  back  and  limit  '*  secretion/'  and  this  latter  limitation 
becomes  at  once  a  "general'*  or  "constitutional''  disease. 
Retained  cutaneous  excreta  produce  acne  and  miliaria ; 
arrest-ed  secretion  may  be  followed  by  jjleurodynia,  sciatica, 
local  paralysis^  pleuritis,  or  any  other  inflammation.  So  with 
the  urinary'  organs.  An-est  of  excretion  affects  the  bladder, 
and  the  kidneys  by  a  Imckward  action,  but  the  non-action 
of  the  kidneys  places  life  in  imminent  ]>enl  from  toxremia 
of  most  urgent  sort.  So  with  the  bowels, — habit,  lazinesSj 
shyness,  or  what  not,  may  lead  to  hemiii,  or  apoplexy,  by 
the  straining  they  induce;  but  more  fretiuently  heinorrlioids, 
accumulations  of  feecal  matter,  and  their  consequences,  are 
the  immediate  result;  but  if  the  intestinal  secretion  be 
either  arrt^sted  or  misdirected  then  grave  constitutional  dis- 
turbance is  present  or  at  hand.  The  same  j>rinci])les  hold 
goctd  with  regard  to  all  the  systems  of  the  body.  The 
physician  has  to  guide  with  regard  to  **  excretion  "  ;  but  com- 
mon sense,  about  matters  that  are  mere  **  pathological  pap  "  to 
himself,  he  will  find  absolutely  wanting,  and  it^  dictates  quite 
unappreciable  by  otlierwise  well-informed  and  capable  men  and 
women,  as  well  as  by  boys  and  girls.  Want  of  attention  to 
*'  excretion  "  may  be  long  concealed,  but  a  suppressed  "  secre- 
tion'*  at  once  places  tht*  |jatieiit  in  the  doctor's  hands.  Genera] 
medicine  may  do  much  for  both,  but  its  true  role  is  in  preven- 
tion. 

But  (h)  evacuations  may  be  excessive,  and  these  of  either 
blrnKJ  itsidf,  or  of  other  fluids  containing  it,  or  its  main  elements 
in  large  proportion.  It  is  enough  to  mention  the  drain  of 
hamioirhoifls,  or  of  meuorrliagia,  the  exhaustion  of  chronic 
diarrha%  diuresis,  or  diaphoresis,  and  leucorrha?a  to  indicate 
the  directions  in  which  preventive  medicine  may  do  its  best; 
only  again  emphasising  the  common  fact  that  these  things  have 
often  to  be  looked  for  to  be  discovered,  and  then  some  consider- 
able discount  allowed  as  to  the  accuracy  of  statA-mcnts  made 
from  either  delicacy,  the  wish  to  be  let  alone,  ignorance,  or  the 
'^little  knowledge"  carried  to  the  point  of  ** danger,"  conceit, 
caprice,  or  stupidity* 

2.  In   coutrulling  the   amount,   fjuality,   and   conditions   of 
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"  expenditure/'  in  menial,  morat^  and  pht/sical  directions,  the 
pliyskian  has  a  wide  range  of  work.  Tno  eliminatiun  of  force 
is  as  irajjortant  as  is  that  of  matter, 

There  is,  on  many  sides — mental,  moral,  and  physical — a 
tendency  to  meet  excesses  of  one  kind  with  excesses  of  another. 
There  is  a  '*  polarity/'  so  to  speak,  tn  society,  to  be  seen  in  the 
way  and  degree  to  which  overwork  goes  along  with — I  cannot 
say  begets^underwork ;  mental  strain  is  aSvSociated  with  mentiil 
idleness  ;  eager  attempts  to  solve  moral  and  social  questions  by 
something  more  rapid  than  a  motto  of  mure  '*  soh  itur  ambu- 
lando  '*  impotence,  side  by  side  witli  thu  lazy  **  nil  udmirari," 
provoking  egotism  and  uselessuess  of  full-blown  or  unripe  .swell- 
dom ;  wdiile  at  the  same  time  the  training  of  the  jdiysieal  athlet*3 
is  seen  in  heightened  contrast  l>y  ghuiciug  at  tlie  waxy,  cum- 
brous,  dull  stupidity  of  those  who  take  no  bodily  exercise  beyond 
that  of  lonnging  in  the  carriage  or  the  club,  diversified  only 
by  the  tixj-fix-quent  cigarette, 

(a)  Defective  mental  oceiipatitin  begets — by  way  of  bad  hours, 
alcoholism,  ii  love  for  poor  literature,  and  self-indnlgeut  habitii — 
silliness,  self-consideration,  egoism,  hysteria,  hypochondriasis^ 
and  progressive  feebleness  of  mind,  memory,  and  umlerstandiug. 
Ten  talents  may  earn  anotlier  ten  ;  or,  per  contra^  they  may  be 
abused  or  lost,  with  charact^n-  to  boot,  by  siniply  being  laid 
aside  or  hid  in  a  napkin;  for  it  is  not  the  man  with  one  talent 
only  that  may  call  upon  himself  the  strong  disapprobation 
of  his  Lord.  To  use  the  powers  we  liave,  and  incite  others 
to  do  the  same,  is  a  part  of  our  work  in  the  prevention  of 
diaeaae. 

Again,  the  moral  nature  of  man  and  of  society  may  be 
stunted,  misapplied,  or  blotted  out  hy  simple  iudoleuce.  How 
often  do  we  not  meet  with  [>eople  who  care  nothing  for  any- 
thing or  anybody  but  themselves;  who  read  both  sides  uf  a 
debate,  a  philosophical  dispute,  or  a  police  report,  with  a  languid 
indifference,  ana  without  ever  caring  to  exercise  their  own 
thought  as  to  which  is  right  or  wrong,  '*  because  its  such  a  bore 
to  make  it  out,  don't  you  know," — until,  by  steady  practice  of  not 
using  the  brains  he  ha^,  his  one  little  talent  has  shrivelled  up, 
and  when  he  may,  perchance  try,  to  turn  it  to  some  account, 
he  finds  that  somebody  or  some  conditions  have  put  a  brass 
farthing  in  its  place.  This  dun*t-careism  of  young  people  so 
common  now  may  be  somewhat  improved  oy  parents  and 
tutors,  but  it  is  the  physician  who  will  do  more  than  either  if 
he  uses  his  opportunities  aright. 

The  mere  allusion  that  I  have  made  to  the  deficiency  of 
"physical"  exertiim,  is  enough  to  point  out  the  true  hue  that 
preventive  medicine  has  to  take.     It  is  not  so  much  in  youth 
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as  m  middle  life  that  its  effects  are  shown,  and  our  powers  are 
often  Umited  to  the  diminution  of  troubles  as  they  occur, 
mtluT  than  to  their  prevontinn  beforehand, 

{li)  In  this  part  of  "  the  Nioeteeutb  Centurj^"  we  come  into 
contiirt  with  excess  of  work, — mental,  moral  and  physical — on 
almost  every  hand.  But  let  us,  so  far  as  consequences  to 
health  are  concerned, — ^at  once  distin^ish  between  work  with 
worry  and  work  without ;  w^hich  comes  almost  to  mean  voluntary 
and  involuntary  exertion.  Work  does  not  liurt  much,  worry 
does,  Scmie  are  put  to  learn  or  do  thintrs  that  they  are  unfit 
for,  arul  they  suffer,  Tlie  work  may  be  of  the  kind  that  they 
cannot  do,  or  the  amount  required  may  be  out  of  jiroportion  to 
their  strength.  Some  men  can  no  more  learn  mathematics  than 
others  can  music.  There  is  a  Pons  Asinortim  somewhere,  not  only 
in  Euclid,  for  almost  everyone,  and  much  trouble  of  school,  and 
colle^xt",  Jiud  after-life  mifjlit  be  entirely  spared  if  relatives 
and  tutoi^s  would  recognize  the  fact. 

Mental  work  is  not  excessive  if  the  appetite  be  good  and  the 
sleep  sound;  if  these  be  interfered  witli,  the  student  or  the 
athlete  (in  muscle)  is  doing  too  much.  Work  for  its  own  sake 
is  beneficial,  hut  under  the  pressure  of  an  examination  looming 
hv  the  distance,  or  of  some  panic  in  business,  work,  to  get  over 
the  ditHculty,  is  often  made  excessive,  and  then  worry  comes 
on,  with  its  train  of  physical  troubles  that  attend  loss  of 
appetite  and  loss  of  rest.  The  functions  of  all  organs  are 
damaged,  and  well  is  it  for  the  man  who  bas  the  physician  for 
his  friend  to  help  him  how  to  arrange  bis  life. 

Tlie  effects  of  sudden  moral  shock  are  known  almost  as  well 
as  those  of  physical  concussion ;  but  the  long  continued  wear 
and  tear  of  a  life,  distracted  by  a  conflict  of  emotions,  is  often 
unsuspected  or  unrecognised  until  it  is  too  late. 

Hysteria,  melancholia,  paral\'sis  agitans,  a  confusion  of  ideas 
and  purposes  when  any  attemjit  is  made  to  use  them — what  I 
have  called  a  mental  and  mora!  chorea — through  incapacity  of 
mind,  and  loss  of  all  decision  and  precision  of  thought  are  the 
most  common  events;  but,  with  this,  there  often  comes  as  well, 
some  strange  moral  penersion,  taking  the  form  of  extreme 
melancholia  and  self-accusation  most  frequently,  hut  occasionally 
running  into  another,  still  more  lamentable  state,  viz.,  that  of 
general  paralysis  of  the  insane. 

The  only  excess  of  physical  exertion  to  which  I  will  allude 
now  is  that  of  such  kind  as  shall  embarrass  the  heart  and  nervous 
system.  Then?  are  no  physical  exertions  which,  in  themselves  are 
necessarily  detrimental  to  the  heart.  Rowing,  riding,  walking, 
running,  climbing,  in  reasonable  moderation  or  only  occasional 
excess  are  beneficial,  and  highly  so ;  but  when  the  amount  of 
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necessan'  exertion  is  compressed  into  a  ile Relent  amount  of 
time  then  it  becomes  mischievous.  The  heart  has  its  own 
special  relattonsliips  to  timej  nnd  if  these  are  senou??ly  or  per- 
sistently distnrlied  both  functions  and  structure  suffer.  An 
exertion  which  quickens  the  pulse  and  respiration  may  be 
harmless  if  within  certain  bounds ;  but  if  the  eyes  become 
|»r(»nnnent,  the  face  flashe<l,  the  lips  h'%id,  and  the  extremities 
cohl  and  dusky,  the  da(i«]jer  piint  is  reached.  The  line  is  an 
easy  one  to  draw  !>nt  a  difficult  one  to  keep.  Yet  I  am  sure 
it  is  not  out  of  our  power  to  help.  Many  cases  of  heart-strain 
may  he  p;reatly  relieved  by  rest,  and  it  is  by  violent  rather  than 
continued  over-exei'tion  that  the  brain  becomes  p'avely  affected. 
But  t(Ki  j»rolonged  or  too  extreme  an  amount  of  physical  exercise 
has  its  victims,  sufferinij  from  weakened  arms  and  h*i£s,  and 
other  evidences  of  spinal  exhaustion. 

The  fatigue  of  excessive  muscular  exertion  upon  the  nervous 
system  is  seen  in  loss  of  sleep  and  appetite  in  a  small  scale ; 
but  its  effects  upon  armies  on  the  march  has  been  seen  in  an 
increased  frer|uency  and  severity  of  traumatic  tetanus  and  other 
affections*  partly  Inrluced  by  worrv,  defective  frnxl  and  clothing^ 
and  often  by  accompauyiug  depression.  Epilfpsy,  chorea, 
paralysis,  and  the  like  I  have  often  found  to  date  from  physical 
fatigue,  ami  to  have  tlieir  recurrences  almost  invariably  trace- 
able to  the  same  cause  occasionally  biH)Ught  into  play. 


That  which  we  denote  *'  preventive  medicine  "  when  applied  to 
individuals,  becomes  general  *^sanitaiy  scletice  "  when  we  have 
to  deal  with  masses;  and  it  is  only  by  a  careful  scrutiny  of  all 
the  eatt^CM  of  disease  that  we  can  render  that  science  as  i  Hicient 
as  it  outjbt  to  be.  It  has  sometimes  happene<l  that  researches 
in  one  direction,  and  for  the  attainment  of  one  end,  have  been 
unexpectedly  the  means  of  throwinir  much  valuable  lijrht  ujK)n 
cognate  or  outlyiuf^  matters,  8uch»  for  example,  as  the  rela- 
ti<m,  almost  accidental !v  discovered,  between  the  drvintj  of 
the  soil  in  sundry  towns  and  the  dlmimitiou  of  jihthisis; 
but  in  the  main  it  has  been  by  earnest,  planned,  an<l  persis- 
tent Industry  that  the  great  achievements  of  science  have  been 
possible. 

Life  ia  lengthened,  its  existence  rendered  less  painful  and 
more  ho|>efuI,  and  its  ailments  so  much  reduced  by  what  has 
been  alivady  accomplished,  that — given  what  is  wanted  in  time 
and  in  freedom  of  research— theiv  seem  to  be  scarcely  any 
limits  to  the  goml  that  we  uuiy  ]iredict  for  future  <Ti«nerations. 
Diseases,  our  enemies,  one  after  another  may  be  diminished,  ren- 
dered liannless,  or  stamped  out  of  existence.    The  adaptation  of 
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man  to  his  environment  may  be  so  greatly  improved,  his  frame  so 
fitted  to  resist  not  only  disease  but  natural  aecay,  that  its  pains 
and  weakness  may  disappear,  and  be  remembered  only  in  the 
history  of  evolution,  and  thus  its  inevitable  end  may  be  without 
either  suffering  or  fear.  The  moral  nature  may  be  so  attuned 
to  its  highest  taith,  and  so  free  from  fret,  sorrow,  or  remorse,  that 
death  will  be  welcomed  as  was  birth,  for  the  last  "enemy"  that 
shall  be  destroyed  is  death ;  destroyed,  ue.^  by  being  no  longer 
our  enemy  but  our  friend. 
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On  *'  Notes  071  the  S<inifari/  Improvements  of  Bolton  during  the  ten 
years  endimj  iSSiri,  with  the  more  important  statistics  for  this 
period  as  compared  with  the  prt'cedimf  decade^'  btf  Edwaud 
Sergeant,  L.R.U.P.Lond,,  Medical  Officer  of  Htniltli, 
Bolton. 

It  will  be  my  endeavour  to  give  as  concisely  aa  possible  the 
liistorv'  of  some  of  our  sanitary  uiklert:ikiii^s,  with  the  ex- 
|)erience  gained  thereby*  In  common  with  many  sanitary 
authorities,  we  have  had  occasion  to  consider  from  time  to  time 
ira|iortaut  questions  appertain inej  to  health,  including  hospital 
accommodation,  notification  of  infectious  diseases,  disinfection, 
refuse  dis|Josal,  (&c,,  when  these  matters  were  comparatively 
new,  and  the  public  hud  to  underg**  a  penwl  of  education  before 
they  would  accept  them.  Fortunately  a  fresh  era  has  com- 
menced, and  there  is  no  louder  any  need  to  grope  in  the  dark, 
for  the  public  have  light  and  ai^e  alive  to  the  necessity  of  the 
above-mentionetl  retptirements,  and  it  will  not  be  long  before 
they  are  generally  adopted.  The  statistics  appended  are  emi- 
nently striking,  and  do  not  require  any  detailed  analysis  on  my 
part. 

Table   I»   shews   the    annual   mortality   with    the    principal 
z^Tnotic  deaths,  &c.,  during  the  ten  years  1877-86* 
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TuIjIo  1L  gives  tlie  mortalitv  extending  over  the  ten  years 
1867-7*>. 
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Yon  will  observe  tlint  the  general  mortality  during  the  ]iast 
ten  years  has  been  coiiHiderably  rudiieed.  The  avem^e  ileatli- 
rate  being  21*5  per  1000,  as  against  25"9  per  lOOO  for  the 
prereding  decade.  The  lessened  iniirtality  is  represented  by  an 
annual  saving  to  tlie  community  of  over  400  lives,  and  the 
nnninnt  of  sickness  j  revented  must  have  been  enonnons. 

The  infant  mcii-tality,  wbieh  may  he  taken  as  a  '^health  baro- 
meter "  of  a  town,  lias  also  decreased.  The  general  death-rate 
from  zymotic  diseases  has  been  sensibly  lowered,  and  the  redue- 
tinn  bjLH  been  most  marked  in  <1k'  notified  diseases — small-pox, 
scarlet  feverj  aiul  fever  iuclucling  typhns  and  typhoid.  It  is 
likt'ly  that  the  greater  attention  j>aid  to  the  storage  and  frequent 
removal  of  nfuse,  and  the  general  sanitary  improvements,  may 
have  beiu'tierally  influenced  the  diarrhaa  death-rate.  Measles 
ami  whooping  cough  have  not  been  dealt  with  as  diseases  that 
coulcl  be  influenced  further  than  by  isolatitni  at  home—  which 
however  is  almost  iniitossible  in  tlie  artizan  homes — advice  and 
disinf<  ttion:  hence  we  find  that  these  diseases  show  no  diminu- 
tion but  rather  im  upward  tendency  during  the  jiast  ten  years. 
No  doubt,  as  the  ram]>arts  against  infection  are  extended, 
measles  and  whooping  cough  will  have  to  be  incltided  in  the  list 
of  notified  tliseases,  and  hospital  accommodatioTj  will  be  required 
for  their  isolation,  Init  at  the  present  time  we  are  not  quite 
prepared  for  the  additional  responsibility. 

In  1^77  HoUon  ha<l  the  credit  of  Wing  the  first  town  in  the 
country  to  obtain  from  Parliament  complete  jKiwers  for  the 
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compulsory  notifioution  of  iiifeetious  diseases.  The  duty  of 
reporting;  is  '*  diutl,*'  or  im^jused  on  the  mtMliciil  attendant  as 
well  m  the  housL'liohler,  a  system  vvhicli  at  tlie  present  time  is 
iniicli  fuvuureil  hy  sarntary  authorities,  and  it  Ims  also  the 
approval  of  tlie  Local  Guvernnient  Board.  Althout2;h  on  this 
p»iint  there  is  inneli  diversity  of  opinion,  experience  shows  that 
iofornijition  of  disease  received  from  the  medical  pnictitioner 
is  mure  prompt  and  reliable  than  when  coming  from  the 
househohler,  so  that  wliatever  method  of  notrHeation  is  ailoptvd 
the  responsihility  will  in  tlie  end  rest  with  the  merlieal  num. 
Tlie  advanta^^es  of  notifieation  are  now  generally  acknowled t^ed  ; 
ill  the  Viii^e  oi  small-pox  the  diseJise  cfin  Tie  kept  in  almost  perfect 
check,  scarlet  fever  may  be  restrahied,  and  there  is  less  dani^er 
of  the  disease  being  spread  broadcast  by  children  tittendin^^ 
school  in  the  **  peeling  stage."  In  tytdioid  fever  and  diphtheria 
early  notitication  of  the  existence  of  diseases  h  of  e(|ual  ini- 
poriance,  and  owing  in  the  knowledge  gained  we  are  often 
enabled  to  rectify  defective  drainage,  or  take  means  t^>  prevent 
the  tlangers  which  would  arise  from  polluted  water  or  contami- 
nated nnlk,  isolation  of  these  diseases  in  the  hos]>ital  being  not 
always  practicable.  The  total  diseases  notified  since  om'  coni- 
puisory  chinse  came  into  force,  amount  to  7217,  made  np  as 
follows:  sinall-pox,  323;  scarlet  fever,  4106 ;  di|ditheria,  110; 
fever,  1151;  puerpnral  fever,  35;  and  English  cholera,  13. 
During  the  three  years  ending  18^50,  measles  was  on  the  list  of 
diseases  to  be  notified,  and  information  was  received  couceruing 
1453  cases. 

Without  a  hospital  for  the  isolation  of  infectious  diseases,  the 
benefits  derivable  from  ntitifieatioii  would  be  limitedj  and  on 
that  account  the 
infected  sick 

extent  of  the  hnsj>ital  accnnimodatiou  is  inflnenced  by  notifica- 
tion, for  when  the  latter  is  carried  out  efficiently,  a  small  hospital 
is  SLiflicient  for  the  isolation  of  the  infectious  disease  which 
may  from  time  to  time  occur,  but  if  on  the  other  hnuLl,  these 
first  cases  owing  to  their  existence  being  nnknown  are  not 
secluded,  an  epidetnic  is  probably  the  result,  and  the  lai'gest 
hospital  may  be  iinide(piate  to  meet  its  demands.  The  Bnnmgh 
fever  hos[iital  was  built  in  18>53,  but  it  was  not  until  January 
ISH-i  that  we  had  occasion  to  send  in  any  patients.  The  hos- 
pital has  had  a  continuous  use  and  secured  a  good  reputation 
which  is  of  much  value,  a-s  it  priictically  enables  us  to  effect  a 
removal  without  (litliculty  in  any  case  we  consider  desirable. 
The  following  cases  liave  been  annually  treated,  62  in  188  4,  120 
iu  1*585,  2imn  1886,  and  to  the  end  of  August  this  year,  177 
case3  have  already  beeu  admitted*    The  proportion  of  patients 


ought 


revision  of  means  for  the  seclusion  of  the 
nvariablv   to  precede   notification.     The 
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admit UhI  to  diseasos  notified  show  an  iiicreasinfr  ratio,  last  year 
it  was  ol  per  cent,  a^  against  4t>  per  t-ent.  for  1885.  TIk'  table 
below  gives  particulars  of  the  total  cases  admitted. 
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The  fleath-rate  nf  patients  treated  lias  been  very  favourable, 
and  it  is  fair  to  assume  that  cleanliness,  good  air,  careful 
feeding,  and  efficient  ncrsing  have  bonfficially  influenred  the 
course  of  many  cases,  es|M^eially  those  removed  from  the  htnises 
of  the  filthy  and  imprnvident.  Tiit^  patient  is  also  htniefittfd  by 
exchanging  glo*>niy,  and  peril n|>s  unsanitary  surroundings,  for 
attentive  treatnieut  in  a  spacious  ward,  i*lea.^antly  situateil  and 
providefl  witli  all  the  accessories  to  make  the  necessary  deten- 
tion as  cheeiful  as  ]yo,ssible.  Scarlet  fever  patients  are  generally 
sent  into  the  hospital  after  the  rash  and  s(»re  throat  have 
decide<i  the  diagnosis,  and  the  average  duration  of  treatnieut  in 
the  liospital — and,  in  my  opinion,  coutiiuiance  of  *' infect  ions- 
ness"— was,  in  18^5  and  l'SHI>,  fV»rty-nne  days  for  each  year, 

The  average  stay  <*f  the  typhoid  patients  treated  in  the 
haspital  was  atso  forty-ont'  days^  and  of  small-pox  thirty  days. 
The  total  cost  of  mainienance  [X*r  patient  for  last  year  was 
only  14s,  weekly  dnring  the  average  duration  of  treatment. 
By  Sec.  132,  Public  Health  Act,  a  local  authority  may  recover 
cost  of  maintenance  of  patients  in  hospital,  but  this  power  has 
never  ix'en  exorcisetl  in  linltoii,  and  all  rc^iih-nts  in  the  borough, 
who  are  not  |)anpers,  have  an  eipial  right  to  bu  ailnuttt'il.  We 
believe  that  while  good  luirsing  and  hospital  treatment  may 
pnive  an  adyautaf^e  to  the  patient  and  his  friends,  the  com- 
munity  is  eipially  oeuefitted  in  effecting  the  complete  isolation 
iu  hospital  *jf  itifection  so  that  it  may  cease  to  be  a  source  of 
public  danger.  Hence  we  avoid  the  <hlay  and  mipojiularity 
which  would  nudoubtedly  arise  if  j)ayiuent  were  insisted  on  in 
any  of  the  cases  admitted. 
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I  may  briefly  oxplain  that  our  hospital  has  ah'eady  cost  over 
£V*000,  it  is  built  on  the  pavilion  principle  and  provides  acconi- 
modation  for  the  treatTnent  of  thirty-two  adults,  with  2000 
cubic  feet  of  air  space  per  patient,  and  for  eight  cliildren  in  cots. 
The  building  consists  of  two  oiie-Rtoried  pavilions,  an  adminis- 
trative block,  and  a  mortuarj'  and  launury  block.  The  two 
pavilions  are  exactly  the  same  in  construction^  and  are  ]>laced 
60  feet  apart  with  a  due  north  and  south  aspect,  an  open 
verandah  runs  along  the  south  front  of  each  pavilion,  and  from 
the  centre  of  each  verandah^  and  opposite  the  pa\ilion  entrance, 
an  open  covt^red  passage,  semi-circular  in  form,  leads  to  the 
administrative  block,  which  is  a  twi>-storied  building.  The 
various  buildings  are  supplied  with  the  usual  accommodation 
rc<]uired  for  the  purposes  of  nursing,  and  gr^eat  attention  has 
been  paid  to  ventilation  by  means  of  warmed  air,  and  U^  the 
removal  of  vitiated  air  and  the  offensive  products  of  gas 
combustion. 

The  sewage  is  treated  on  the  premises  by  precipitation  and 
filtration,  and  the  excreta,  contents  of  beds,  ana  other  objection- 
able matter,  are  burnt  daily  in  a  specially  constructed  furnace, 
called  an  Incinerator,  which  is  found  to  fie  of  the  greatest  value. 
The  hospital  stands  in  about  three  and  a  half  acres  of  beauti- 
fully laid  out  grounds,  and  this  year  a  site  for  a  new  pavilion 
has  been  prepared,  and  the  admiiustrative  block  enlarged  so  as 
to  be  in  readiness  for  an  extension  which  the  increasing 
popularity  of  the  hospital  will  stHm  render  absolutely  necessary'. 
For  disinfection  at  the  hosjdtal  we  rely  chiefly  on  washing  after 
tli(H*ough  soaking  in  a  solution  of  carbolic  acid.  A  small  hot 
air  liisinfector  is  in  use  for  articles  that  c^mnot  without  damage 
be  washed  in  boiling  water. 

The  town  disinfection  is  conducted  at  a  disinfecting  establish- 
ment at  School  Hill,  which  is  also  provided  with  a  wash-house, 
mortuary,  and  funiace  for  the  destruction  of  articles  very 
filthy  or  not  wurth  disinfecting.  For  over  nine  years  the 
disinfection  was  conducted  in  two  hot-air  chambers,  but  the 
process  was  never  considered  reliable,  for  we  found  that  the 
temperature  in  different  parts  of  the  chambers  varied  consider- 
ably, and  after  t!ie  application  of  a  scorching  heat,  say  iJ;'>0°,  to 
certaiu  bulky  articles,  as  beds,  mattresses,  *!ic,,  for  four  or  five 
hours,  the  temperature  registered  in  the  interior  of  the  article 
was  seldom  higher  than  l/>0°  to  IHQ^  F,  With  the  new  process, 
whicii  has  l>een  in  operation  about  twelve  months,  namely, 
superheated  steam  under  pressure,  the  process  of  disinfection  is 
more  exjx^ditious,  for  the  steam  is  evenly  flistribnted  in  the 
chamber  and  raj»idly  |>enfneates  the  most  bulkv  articli's,  and  it 
is  interesting  to  know,  from  the  researches  of  kleiu  and  Koch, 


104 


SANITABY    IMPEOTEMENTS   OF   BOLTON. 


'*tluit  the  compk'tL'  peiict ration  <>f  an  ol>jet"t.  by  stuiitu  lu.*at  for 
more  than  fi\c  miiiutvs  is  sufficient  for  its  tiiurouj^li  disiiifcc- 
tion."  Our  s-ti-Jim  upi>uratus  is  the  one  pati'iited  by  \\  ashington 
Lyon,  and  so  far  it  has  done  its  work  adrnindjly, 

Thf  next  subject  I  <leisive  to  bring  before  you,  namely,  excre- 
ment removal,  1  approacli  with  sume  trepitlatiun,  as  it  is  .sur- 
rounded with  practiral  tliilifiihies  of  no  ordijuiry  kind.  Tiie 
questitju  was  cunsidered  in  Bolton  so  far  back  as  1^74,  ami  it 
was  then  decided  to  adopt  the  Miuu'hrster  pail  system,  and  this 
has  been  followed  with  some  modihcatioiis  to  tlie  present  time. 
We  have  now  in  use  (i,i)00  dry  ash  closets,  8,070  old  ashpits, 
ami  1,400  water-closets.  Many  of  the  lar^e  and  otTensive  ashpits 
have  been  cmj verted  to  the  new  system,  and  the  efieet  has  heen 
to  raise  tfje  tt*ne  of  health  of  the  improved  district  and  lower  the 
deaths  from  diarrhfea.  Water-carriage  under  favourable  cir- 
cumstances seems  to  rny  mind  the  most  complete,  most  decent, 
aiul  best  aila[ited  for  large  jtopulations,  but  many  towns  fruni 
deficiency  of  wuter-suj)]jly,  or  owing  to  the  condition  of  the 
sewers  or  outfall,  are  not  sm'talde  for  water-carriage.  In  such 
cases  some  form  of  pail  system  slnmld  be  adttpted  which  will 
alhnv  the  refuse  to  be  fre(|uently  removed. 

The  old  [irix-y',  or  midden,  which  provides  for  the  sti>ragc — 
perhaps  for  months — of  faecal  matter,  together  with  all  kiruls  of 
animal  and  vegetable  refuse  within  a  few  feet  of  the  very 
atmosjihere  we  breathe,  is  abominable,  and  ought  to  be  pro- 
hibited by  law.  According  to  Dr.  Buchanan,  in  all  towns  where 
the  refuse  matters  ai*e  iH*t  removed  fretjnently  there  is  a  higher 
death-rate,  especially  among  chihlren,  than  where  the  refuse 
matters  are  speedily  removed.  1  do  nut  pro]>ose  tu  consi<ler  the 
details  of  the  vanous  forms  of  pail  closets;  to  my  mind  the 
princi[»le  involving  prompt  removal  of  refuse  is  good,  ami  the 
»j»eeiai  ^ystem  adojited  is  of  minor  importance.  The  following 
clossiHcuiion  includes  most  of  the  systems  in  use  : 

1.  Pails  without  absorltents. 

2.  Pai!s  with  absorbents  as  ash,  earth,  &c. 

3.  Pails  with  ai>pliances  to  drain  off  the  licpiid  portion. 

When  pails  are  adopted,  the  meclianical  appliances  of  tlie 
closet  shoidd  be  as  simple  as  possilde,  and  the  local  authority 
should  be  provided  witli  vans,  suitable  air-tight  lids  for  the 
pails,  and  use  the  gi'eatest  rare  t<t  transpiirt  tlie  exereta  to  the 
de|>ut  without  smelL  The  cost  of  collection  is  inereased  some- 
what, but  then  the  im[K>rt  iht  bearing  of  such  removal  on 
health,  as  against  storage  of  foul  matters  in  ashpits,  should 
inHuence  largely  the  consideration  of  the  question*  In  tins 
town,  it  has  been  calculated  that  the  aimual  cost  of  scavenging 
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per  house  on  the  new  system  is  5s.  3*1.,  as  eoni pared  witli  3s.  7d, 
per  house  on  the  old  system.  Tlie  iucreasetl  cost  of  seavcMi^ing 
IS  no  tloubt  krt^e,  and  one  can  understand  liow  easy  it  is  foi* 
our  ccimpllcated  furm  of  asli-eloset  to  jt^et  out  of  order,  especially 
m  the  poorer  districts  of  tlie  town ;  but  then,  are  we  jostitied 
in  revertiiif^  to  a  moditied  iushpit  ?  or  iii  sini[difyiii»j;  the  present 
pail-rloset  i  To  my  judgment  the  latter  plan  SL^trms  to  coni- 
mend  itself.  The  bulk  of  the  refuse  of  the  town  is  taken  to  an 
admirably  arranged  deiMit,  ereeteil  at  a  cost  of  £30,000,  called 
Wellington  Yard. 

The  extTftal  refuse  is  there  gmuiid  up  with  fine  ash  and 
forjned  into  a  crude  inaunre  which  is  sought  after  by  the 
fanners*  and  may  be  stored  iu  large  tjuantitics  without  producing 
a  smelL  The  utlier  refuse  consisting  of  cinders,  vegetable 
and  house  i-efuse  of  all  kinds,  is  consumed  iu  wiiat  is  called 
Fryer's  Destructor,  and  reduced  to  about  a  third  its  bulk.  The 
outbnrn  from  the  furnace  consisthig  of  cliaker  is  ground  up 
with  lime  and  tonus  mortar.  The  amount  of  refuse  consumed 
daily  in  this  way  is  abtmt  sixty  tt>ns,  aurl  tlie  mortar  prtuhiced 
shows  a  liuudsome  profit  to  the  de[»artment  of  nearly  £l,OUO  a 
year. 

The  time  at  my  disposal  ^vill  not  allow  me  to  do  more  than 
refer  to  tbe  other  sanitarv  works  of  the  town.  The  new  sewatre 
works  at  Hacken  many  of  you  visited  yesterday,  and  had  the 
a^lvantage  of  a  detailed  description  from  the  i-ngiiKH'r.  The 
arraugemcnt  of  ilctrrtus  tanks,  si_*ttliug  and  uukI  tanks  witli 
the  turbine  and  puuij*  driven  by  e til uent  water,  seem  beautifully 
adapted  both  theoretically  and  practically  for  efficiently  dealing 
with  the  sewage  of  the  town  and  district.  Tbe  clarifvIiiK 
agent  now  in  use  is  milk  of  lime  with  ground  cinders  wliich 
havL*  ]>asse<l  through  the  tire  of  the  Destructor,  and  this  is 
mixed  with  the  sewage  at  the  ohl  works  at  Biirndcn,  but  the 
ap|mmtus  Is  e<|ually  well  adui>ted  fur  the  employment  itf  any 
other  jjrecipitating  or  purifying  agent  as  earbtm,  aluinuia,  l^c. 
The  totiil  cost  of  the  works  was  a  little  over  £30,000. 

The  waterworks  will  be  visited  on  Satm-day  next  and  during 
your  stity  in  Bulton  yuu  will  have  tbe  oiiportuinty  of  noticing 
that  the  water  is  snftj  clear,  and  of  good  t|ua!ity  for  ilrlnking 
purposes.  The  total  gutliering  ground  is  3,11)6  acres  and  the 
atorage  capacity  of  our  reservoir  is  about  1,OOU,0(KM)00  gallons. 
The  average  daily  consumption  of  water  in  the  town  and  sur- 
roundnig  district  is  5,600,000  gallons,  representing  a  supply  of 
nearly  22  gallons  per  head  daily,  for  domestic  purposes,  ami 
0  gallons  per  head  for  trade  jHir[»oses.  The  tilteriug  tanks, 
four  in  number— three  being  in  use  at  one  time,  have  a  super- 
ficial aiHia  of  lOjOUO  st^nare  yards,  and  are  capable  of  filtering 
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5J  millicm  gallont^  rlurintr  tlie  24  hours.  The  works  commenred 
oneranon  in  1885,  and  since  then  the  water  has  been  much 
cletiRM',  and  t^^enerallv  improvecl  in  f|nalitv.  Tlie  recent  drnutrht 
found  us  in  a  hetter  i>osi1  ion  thuu  most  towns,  but  it  nho  shf)wed 
the  desirability  of  fiu<]in<i;  additional  storacre  for  the  large  quan- 
tity of  water  whitdi  annually  runs  to  waste» 

In  conehislon  I  may  mention  that  during  the  past  ten 
years  much  work  has  been  done  in  the  direetion  of  de- 
molishiutjj  houses  unfit  for  habitation,  opening  out  close 
and  badly  ventilated  courts,  and  imjiroving  insanitary  dwell- 
ings. To  elTeet  these  improvements  we  put  in  force  our 
local  acts,  which  allow  of  com|*enHation  being  given,  and  are 
more  readily  worked  and  considerably  less  exj»ensive  than  the 
Artisans  and  Labourers  Dwellings  Act,  1H68,  or  Mr.  Cross's 
Act.  The  Corporation  have  not  cared  to  proAide  house  accom- 
niodntiou  for  the  persons  displacetl*  i>referring  to  allow  private 
individuals  to  undertake  the  responsibility.  No  ditticulty  has 
arisen  on  this  sc(n'e,  and  as  an  example  of  private  philanthrophy 
the  (efforts  of  the  late  Dr.  Thadwick  to  provide  gooti  living 
accouimodation  for  the  working  class  will  long  be  gratefully 
remembered. 

The  system  for  intercepting  the  whole  of  the  sewage  of  tlie 
borough  has  only  just  been  coni]>leted  at  great  expense,  but 
much  remains  to  be  done  for  securing  \Tntilation  of  the  older 
sewers.  The  bed  of  the  foul  stream  "vvhich  passes  through  the 
town  has  been  paved  to  facilitate  the  flow.  Back  streets  jmved 
with  setts  and  six  yards  in  widtli  have  been  insisted  or»,  and  in 
many  ways  our  motto  has  l>een  "onward"  Much  work  yet 
ivmains  to  be  done,  and  it  is  hoped  that  tlie  benefit  to  health  of 
the  sanitary  improvement  (d"  the  past  few  years  will  prove  an 
incentive  to  continued  progress. 


Mr.  8.  W,  NoHTTi  (York),  said  he  did  not  quite  know  on  what 
part  of  the  paper  they  had  just  heard  he  could  offer  any  partictdar 
observations,  except  on  the  question  raised  in  the  pa|M^r  of  the 
iiotiflcniion  of  infectious  dijeases.  It  was  not  unknown  to  some  of 
bis  friends  in  that  room,  that  sunie  years  ago  when  President  of  the 
Yorkshire  Association  of  Medical  Ofticers  of  Health-^  he  had  taken 
ooeas^ion  to  pomt  out  the  objections  which  might  he  n^asonably  raised  to 
the  notification  of  inf+^ctious  diseases  hv  tfie  medical  profession.  At 
that  time  he  Mas  merely  indtictMl  to  direct  attention  to  the  objections 
to  the  way  in  whicli  iiotiticatioTi  was  proposetl  as  an  all  but  certain 
niethod  of  stamping:  out  tltese  disi^nses.  He  had  liowevrr,  since  then 
to  some  extent  modified  his  opinions^  and  was  disposed  to  accept 
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notification  as  a  raluable  aid,  though  he  still  denied  tbat  "by  its  means 
we  should  be  able  to  stamp  out  infectious  diseases.  In  188-1  the 
Corporation  of  York  had  a  bill  beforie  Parliament  for  extending::  the 
bovmdaries  of  the  City.  At  the  guggeslion  of  the  Committte  of 
the  House  of  Common!*,  the  clauses  known  under  the  name  of  the 
President  were  introduced  into  the  hill.  One  of  these  clauses  enjoined 
Tinder  a  penalty  the  notification  to  the  Sanitary  Authority  of  certain 
infectious  diseases,  typhoid  fever,  scarlet  fever,  &c.,  both  by  the 
medical  man  in  attendance  and  the  householder,  direct  notification  in 
fact,  Whatever  o])iiiion  he  mijtjht  have  held  on  the  que.Htion  of 
notification^  the  power  being  given,  he  felt  it  hh  duty  to  see  that 
the  law  was  fully  enforced  in  tlie  City  he  represented.  He  believed 
that  since  the  adoption  of  compulsory  notification  by  the  Corporation 
of  York,  all  cases  of  infectiouH  disease  named  in  the  schedule  to 
the  act  had  been  reported.  He  had  in  hia  official  ca]>acity  been 
brought  irito  contact  with  all  the  medical  men  in  that  city,  and  he 
iliad  never  yet  known  the  notitiration  to  create  the  slightest  hitch. 
The  form^  on  which  the  terms  were  notified,  were  sent  to  him  under 
cover,  and  h*?  hud  found  they  came  to  him  with  great  celerity  and 
accuracy.  As  a  consequence  of  careful  enquiry  spread  over  the  cases 
of  a  hirge  amount  of  disease,  he  was  bound  to  say  that  the  notification 
,liot  only  reflected  the  highest  credit  on  the  zeal  with  which  the 
profession  gave  the  notification,  but  on  the  care  with  which  they  gave 
it.  There  had  not  as  yet  b^^en  a  single  instance  brought  to  his 
knowledge  in  which  information  as  to  an  infectious  disease  had  been 
iven  which  was  not  true.  In  fact  he  was  bound  to  say  that  from  the 
iy  on  which  it  had  been  introduced  up  to  the  present  time  the 
System  of  notification  had  worked  smoothly,  harmoniously,  and 
absolutely  honestly.  Notwithstanding*  his  opinion  expressed  and 
entertained  on  the  question  some  years  ago,  he  felt  determined  that 
when  once  the  clauses  were  introduced  into  the  City  of  York,  they 
should  at  all  events  have  the  fidl  benefit  of  their  operation,  and  with 
that  view  he  took  the  following  course  immediately  after  their 
adoption.  He  framed  a  code  of  reguJationa  and  instructions  for  the 
managers  of  tdementary  public  schools  with  regard  to  these  infectious 
iseasea,  warning  them  in  various  ways  what  was  best  to  be  done. 
Besides  these  regulations,  he  prepared  a  series  of  forma  and  notices, 
one  of  which  was  a  form  of  enquiry,  which  on  the  report  of  an 
"  ifectious  case  was  immediately  sent  to  the  inspector  of  nuisances. 
'After  he  received  the  notice  which  stated  the  residence,  the  number 
of  the  family,  the  number  under  fourteen  years  ot  age,  the  occupation 
of  the  parents,  and  general  observations  as  to  the  sanitary  conditiuii 
of  the  premises,  the  inspector  of  nuisances  gave  a  notice  in  which 
the  parents  were  forbidden  to  send  their  children  to  any  public 
elementary  school  from  the  house  in  which  the  infectious  disease 
existed,  and  at  the  same  time  a  notice  was  sent  to  the  master  of 
the  school  usually  attended  by  the  children,  and  he  was  instructed 
not  to  receive  any  of  the  children  into  bis  school  from  that  house  for 
a  certain  specified  time.  Similarly  a  note  was  given  to  the  clerk  of 
the  School  Attendance  Committee,  so  that  the  whole  of  the  authorities 
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concerned  were  at  once  made  acquainted  with  the  existence  of  this  ease 
of  infectious  disjease.  It  was  only  the  other  day  he  received  from  the 
clerk  a  letter  in  which  that  gentleman  expressed  the  belief  that  the 
instructions  had  b«?en  curried  out  th-ithfully  and  must  loyally,  lie 
had  not  had  to  com[>lain  in  any  single  instance  of  the  managers  of 
schuols.  Tht^y  had  done  everything  tliey  conld  to  act  in  accordance 
with  the  instructions.  As  to  uhat  the  result  would  he  a.s  time  went 
on,  he  could  not  say.  They  had  had  a  mild  epidemic  of  scarlet  fever 
in  the  city  spreading  over  two  years.  He  himself  bad  a  strong  im- 
pression that  it  had  b*H?n  very  ctmsiderably  diminished  by  this  notifi- 
cation, and  by  the  care  they  had  as  a  consequence  been  enabled  to 
ext^rcise  in  kecj)ing  children  away  from  school.  It  might  he  only  a 
matter  of  opinion  as  to  what  results  would  follow  from  notiticjition, 
but  there  wa^  this  fact,  that  it  was  bound  to  be  of  the  highent  value 
in  affording  statistical  information  of  the  prevalence  of  disease, 
without  which  it  would  be  impossible  to  know  how  to  meet  it.  Last 
year  they  had  in  York  a  serious  outbreak  of  typhoid  iVver,  which  rose 
with  great  rapidity.  In  consequence  of  having  prompt  n«»tification» 
he  was  enabled  without  doubt  to  trace  the  outbn^ak  (over  lOU  caaes) 
to  the  U8e  of  milk  brought  from  a  farm  having  three  cjlscs  of  tyjdund 
fever  on  the  premises.  With  the  notilication  it  hecuine  so  ck^ar  that 
the  disease  followed  the  track  of  the  milk-seller,  that  there  could  be 
no  douht  as  to  the  cause  :  the  Bale  was  stopped,  and  the  disease  at 
ouee  declined.  They  in  York  dtill  lacked  what  he  thought  was  the 
natural  complement  uf  notification  ;  a  free  fever  hoBpikil.  They  had 
a  hospital  somewhat  in  the  form  suggested  by  Dr.  Sergeant,  but  at 
prtfsent  the  authorities  did  not  see  their  way  to  make  it  free.  They 
had  a  charge  for  admission,  which  he  feared  was  practically  prohibitive 
80  far  as  poor  people  were  concerned.  He  hoped  before  long  to  see 
it  free.  In  conciuaion,  he  was  bound  to  say  with  regard  to  notification 
that  it  worked  extremely  well,  lie  thought  it  was  tcHj  much  as  yet  to 
say  that  notification  would  enable  them  to  stamp  out  disease.  How- 
ever, he  was  of  opinion  that  the  system  had  done  much  good,  and  he 
also  thought  that  the  system  had  grt^atly  lessened  their  dilHcultics  in 
dealing  with  infectious  disease,  and  it  was  teaching  an  important 
moral  lenaon  by  showing  the  people  that  they  ought  to  do  their  duty 
to  others  as  they  would  be  done  by,  and  not  hi  indifterent  as  to  the 
spread  of  disease. 

Profeasor  AV.  H.  Cobfield  (London)  said  he  should  njuch 
like  to  bear  testimony  to  the  excellence  of  the  paper  they  had  just 
heard  read  by  Dr.  Sergeant,  lie  also  wished  to  congratulate  Dr. 
Sergeant  upon  tfie  satisfiictory  result-s  that  had  attended  his  admini- 
stration of  the  public  health  of  Bolton.  The  Doctor  gave  them 
atatistics  for  the  ten  years  from  1>^(T7-7tK  and  for  the  ten  years  from 
1877-86,  He  saw  from  these  that  whereas  the  geiKTal  death-rate 
for  the  first  fieriod  was  25''.),  and  for  the  second  21*5,  the  zymotic 
death-rate  had  been  reduced  from  Hi"2  t-o  11*2,  a  still  nmny  significant 
faet.  These  reductions  in  the  death-rat4>s  they  would  all  agree  were 
of  a  most  important  character.     With  regard  to  the  question  of  the 
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untifit^Hon  of  iofeptious  di*^ea^?e?^  as  many  of  them  would  rpinember 

the  Council  of  the  Sanitary  Institute  determined  some  years  as^o  to 

find  out  what  were  the  real  facts  about  the  nuttter.     Thry  accordingly 

sent  out  a  circular  to  medical  officers  of  towns  whei*e  thi«i  notification 

was  pnictised ;  they  had  answers  from  the  jC^reater  numhi^r  (about  20) 

and  at  the  request  of  the  Council  he  summariHed  the  res^ilts,  and  i-ead  a 

puper  on  the  subject  before  the  Sanitary  Institute,     Tliy  paper  would 

be  found  in  the  transactions  of  the  Institute,  and   it  showed  that 

wherever  notification  had  been  practised  it  had  been  productive  of  a 

considerable  amount  of  good,  and  that  the  opposition  to  it  was  more  of 

a  eentimental  character  than  anything  else,  and  waa  hardly  worthy  to 

be  regarded  as  of  practical  importance.     Thus  they  would  see  he  was 

of  opinion  that  great  advantages  might  be  expected  to  flow  from  the 

medical  man  reporting  direct  to  the  sanitary  officer  the  exiMtence  of 

infections  disease.     It  was  therefore  a  considerable  satisfnctitm  no\*'  to 

find  a  man  like  Dr*  North  saying  thait  compulsory  notification  had 

l>een  very  successful  in  the  City  of  York.     Dr.  Sergeant's  experience 

was  also  very  satjstactcjry,  for  although  he  pointed  out  that  there  w^ns 

still  much  diversity  of  opinion,  eTtperience  showed  that  information 

of  disease  received  from  the  niedicfll  practitioner  was  more  prompt 

and    reliable   than    when    coming   from   the    householder ;     so   that 

whatever  method  of  notification  is  adopted,  the  responsibility  will  in 

the  end  rest  with  the  medical  man.     In  most,  though  not  in  iili  of,  the 

di»>tricts  of  London  (including  the  one  in  which  he  was  located)  they 

had  not  the  system  of  compulsory  notification  in  force.     They  might 

lot  in  London  derive  much  bt^nefit  from  the  system,  but  they  would 

fjcertainly  derive  some.     There  were  a  certain  number  of  caiscs   of 

«mall-pox  and  scarlet  fever,  but  very  few,  which  were  not  reported,  so 

ihat  with  regard  to  these  diseases  they  were  not  likely  to  gain  much  ; 

but  with  regard  to  measles  they  w^ouJd  probably  gain  a  good  deal, 

because  they  sometimes  got  into  an  epidemic  of  measles  in  T^ndoTi 

before  the  medical  officer  wa«  aw^are  of  the  existence  of  the  disease. 

This  happened  to  him  and  he  knew  it  had  happened  to  others.     He 

had  ind**ed  l)een  unawnre  of  the  disease  at  all,  until  death  had  taken 

place,  or  attention  had  Ijeen  called  to  the  fact  that  a  large  number  of 

children    were  absent  from  some  particular  school   on  account  of 

measles.    There  was  an  impression  abroad  that  they  could  not  prevent 

the  spread  of  measles*  but  this  impression  was  erroneous,  for  it  could 

be  prevented  spreading  both  in  the  hoiisehoM  and  in  the  community. 

How  he  might  be  asked  could   they  prevent  it  spreading  in  the 

community  ?   One  very  effective  means  was  by  the  closing  of  schools  * 

by  this  course  they  could  entin;*ly  stop  an  epidemic,  certainly  witldn 

a  very  few  weeks.     Here  was  another  fallacy  to  which  he  wished  to 

direct  attention.    IVople  said,  '*  If  yon  clo^<e  schools  the  children  will 

play  in  the  streets  and  the  epidemic  will  spread  still  more."     That 

was  totally  erroneous:  the  infection  did  not  spread  half  ao  quickly  in 

the  streets  and  playgrounds  as  in  the  scbooU.     He  had  found  that 

the  closing  of  the  schools  in  the  case  of  a  measles  epidemic  very 

quickly  had  the  desired  elfect.     Another  important  sentence  in  Dr. 

Kergeant*8  paper  was  where  he  said :  **  Water  carriage  under  favourable 
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circumstances  seeiUM  to  my  mind  the  most  complete,  most  decent, 
ami  beat  adapted  for  large  pujiulations;  but  mmij  towns  from 
deficiency  of  water  Bupply,  or  owini^  to  the  condition  of  the  sevvers 
or  outfall,  are  not  suitable  ibr  water  carriage,  lu  such  cases  some 
form  of  ptiil  system  should  be  adopted  which  will  allow  the  refuse  to 
be  frequently  removed."  He  quite  agreed  with  Dr.  Serjeant,  indeed 
be  was  almost  goin^  to  M.y  it  obviously  must  be  so.  The  great  law 
tor  the  treatment  of  refuse,  matter  in  towns,  was  that  it  should  be 
removed  as  speedily  as  possible ;  if  this  were  not  done,  it  lx»eame  a 
nuisance,  poisonous  matters  were  given  off,  the  air,  water  and  soil 
became  polluted,  and  the  result  was  great  danger  to  health.  There 
was  no  method  by  which  the  Fefuse  could  be  got  rid  of  so  quickly  as 
by  water  carriaeje,  and  he  thei-efore  thoroughly  accorded  with  Dr. 
Sergeant's  advocacy  of  it. 


Mr.  E,  C.  E/OBIN9,  F.BXB.A.  (London),  was  very  glad  to  hear 
what  had  fallen  from  the  two  last  speakers  on  the  pail  system,  and 
trusted  the  time  would  come  when  the  town  in  which  they  were  met 
would  give  it  up  in  preference  for  the  water  sy;stem.  He  had  just 
returned  from  a  trip  to  Norway  and  Sweden^  and  found  that  in  the 
districts  of  Stockholm  and  Christiania  the  pail  system  was  in  use.  He 
had  an  unfortunate  experience.  He  slept  with  his  bedroom  window 
fllightiy  open,  and  was  disgusted  during  the  night  with  an  awful  smell. 
He  enquired  the  reason  of  the  stench,  and  was  told  that  the  pails  had 
been  emptied  during  the  night.  He  metitioned  the  matt^^r  to  the 
Principal  of  the  Gas  Works,  and  asked  his  opinion  of  the  system* 
He  replied  :  *'  Our  system  is  as  perfect  as  it  can  be;  it  is  under  the 
superintendence  of  the  police,  and  it  is  against  orders  to  remove  any 
pail  unless  the  soil  is  covered  with  lime  or  some  other  disinft^ctant." 
He  appeared  to  be  perfectly  satisfed  with  the  arrangement,  though  he 
admitttid  that  the  towns  suffered  very  much  from  diphtheria.  How- 
ever well  conducted,  his  experience  was  that  the  pail  system  was  often 
A  great  nuisance,  and  under  some  circumstances  he  would  prefer  the 
oesapool  system,  because  it  could  be  ventilated  and  by  the  pneumatic 
prooeas  emptied  without  nuisance.  It  was  stated  in  Christiania  that 
the  pails  were  emptied  about  every  three  weeks,  instead  of  three  days, 
as  it  ought  to  he* 

Dr.  Alfeid  Cjlepentre  (Croydon)  said  that  for  convenience 
he  proposed  to  commence  at  the  end  of  Dr,  Sergeant's  paper.  He 
noticed  that  in  the  last  paragraph  but  one  the  Doctor  said,  referring 
to  the  question  of  the  removal  of  dwellings  t  *'  The  Corporation  have 
not  cared  to  provide  house  accomniodation  for  the  persons  displaced, 
preferring  to  allow  private  individuals  to  undertake  the  responsibility." 
He  thought  this  was  a  very  important  matter,  and  showed  at  any  rate 
that  the  Corporation  looked  at  their  resjMjnsibilitiea  in  the  right  direc- 
tion. To  his  mind  it  would  be  a  great  mistake  for  the  local  aythority 
to  provide  habitationa  for  the  people.  It  would  be  as  great  a  mistake 
as  it  would  be  for  the  state  to  undertake  to  feed  the  people.     To  do 
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this  the  local  authority  would  have  to  step  out  of  its  way  and  from 
it^  proper  poaition,  inasmuch  as  it  would  bo  talking  up  a  reipoiisibility 
which  belonged  to  the  private  head  of  a  family.     Dr,  Ser^wmt  also 
touched  upou  the  water  supply,  and  he  noticed  with  great  satisfaction 
that  in  thia  respect  Bolton  was  admirably  situated.     It  bad  an  im- 
mense volume  of  water,  and  thus  there  was  no  reason  whatever  why 
they  should  not  adopt  that  more  healthy  and  cleanly  way  of  dealing 
with  refuse,  viz.,  the  water  carriage  for  tbe  removal  of  excreta,  rather 
than  the  pall  system.     If  it  only  was  dealt  with  in  the  proper  way, 
much  could  be  done  ;  and  no  one  who  bad  witnessed  the  advantages 
that  l>elonged  to  the  water  carriage,  as  compared  with  the  pail  aystem, 
could  hesitjite  for  one  moment  in  determioing  that  it  was  by  tar  the 
more  advantageous.     But  where  the  water  supply  wan  not  sulBcient 
he  should  aay  that  some  moditication  of  the  pail  system  was  the  rigbt 
one.     But  in  Botton,  where  they  had  a  plentiful  supply  of  water,  it 
appeared  to  him  that  it  would  be  a  move  in  the  right  direction  to 
substitute  water-closet^j  lor  pails.     Xow  he  should  like  to  turn  for  a 
moment  to  the  question  of  the  excretal  refuse  deposit  at  Wellington 
Turd.     He  could  not  help  thinking  that  a  very  lai'ge  proportion  of 
the  £30,000  spent  there  might  have  been  saved.     But  the  work  wa-s 
now  done,  and  he  would  not  refer  further  to  that  matter.     But  there 
waa  another  evil  to  which  he  should  like  to  draw  attention.     It  was 
an  evil  of  a  very  important  character.     The  amount  of  refuse  daily 
consigned  to  Fryer's  Destructor  was  estimated  at  sixty  tone.      He 
thought  this  was  an  utter  mistake.    It  seemed  to  liim  to  be  wrong  on 
the  part  of  a  local  authority  to  do  any  such  thing.     It  was  wrong 
from  an  imperial  point  of  view,  and  it  tended  materially  to  damage 
the  interests  of  our  country,  because  it  simply  amounted  to  this:  they 
were  destroying  refuse  which  the  soil  wanted,  and  at  the  same  time 
they  were  complaining  of  the  deficiency  of  the  production  of  the  soil. 
Owing  to  thia  deficiency  they  had  to  import  from  abroad,    They  ought 
not  to  shut  their  eyea  to  the  fact  that  whatever  the  soil  would  produce 
the  people  would  consume^  and  the  less  we  produced  here  the  more 
Me  had  to  import  from  other  countries.    He  took  it  therefore,  that  in 
destroying  material  which  would  help  to  produce  com  and  other  food, 
they  were  doing  au  evU  to  the  nation  which  should  at  once  be  stopped. 
If  the  material  produced  in  their  towns  was  disposed  of  on  the  land 
in  the  way  it  ought  to  be»  tbe  land  would  produce  more,  and  to  that 
extent  they  would  be  less  dependent  upon  foreign  nations  for  their 
food.     This  was  his  objection  to  the  paltry  profit  of  XI, 000  a  year 
made  in  connection  with  Fryer's  Destructor,  and  which  was  made  at 
a  very  serioiia  loss  to  the  country  at  large.      Tbe  average  cost  of 
■ewerage  under  the  new  system  wa^?  higher  by  Is.  7d.  per  house  than 
under  the  old  system  :  a  very  small  amount  compared  with  the  mi^ 
[chief  which  resulted  from  the  old  system.     To  allow  tbe  old  system 
to  go  on  meant  the  continuance  of  great  sickness  in  their  midst  and 
more  frequent  deaths.    Dr.  Sergeant  referred  to  the  popularity  of  the 
Pever  Hospital  and  the  good  sense  of  the  Botton  people  in  making  it 
to  all.     He  also  said  it  showed  the  good  sense  of  the  people  of 
Bolton,  because  it  was  of  the  greatest  importance  such  an  institution 
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should  not  be  a  pnuper  cslabli^hment.  He  was  strongly  in  favotir  of 
the  early  and  rapid  removal  of  inlectioiis  capes^  if  poBsible,  to  hospitals, 
BDcl  he  was  pleawed  to  find  that  they  were  so  favourably  8ititat4?d.  Now 
he  came  to  the  import  ant  matter  of  the  notitication  of  disease.  For  the 
last  thirty  years  he  had  argued  in  favour  of  notitication.  He  tlioiight 
Medical  Otlieera  t<hould  have  tbeiarliest  and  moat  positive  knowledge 
of  the  outbreak  of  iufectioua  disease,  and  that  the  Rtartin*^:  point  of 
this  inrorination  should  \m  the  medical  man.  But  he  bad  alwayn  been 
opposed  to  the  dual  notitication,  as  it  existed  in  B*ilton,  lie  took  it 
that  it  was  the  duty  of  the  medical  man  when  he  came  in  contact  wiih 
ill  feet  iou»  disease,  to  at  once  inform  his  employer  of  the  nature  of 
that  disease,  and  of  the  measures  that  should  be  taken  for  its  repres- 
sion and  for  the  prevention  of  danger  to  other  [people.  It  was  his 
duty  to  notity  that  fact  to  the  patient's  friends^  and  indeed  to  all 
around  the  case ;  and  it  was  the  duty  of  the  person  in  chartre  of  the 
ciise  to  make  the  commuuiealion  to  the  local  authority.  He  would 
grant  that  it  was  mueh  better  that  the  notification  should  be  made  by 
the  medical  man  direct,  but  he  contended  that  that  could  be  obtained 
without  placing  the  medical  man,  as  he  was  placed  in  Bolton,  under 
the  thumb,  so  to  speak,  of  the  Medical  OlTjcer  of  HeaHh.  It  ws»  ^J 
possible  for  the  Medical  Ofticer  of  lleaJtIi  to  place  his  medical  confhire  ^H 
in  the  dock^  as  a  defaulter.  It  was  a  mistake  to  make  it  eompulsory  ^t 
and  penal  ou  the  medical  man,  and  by  that  means  make  the  rival  in 
practice  the  inferior  in  the  court  of  law.  There  was  a  better  and 
more  satif^factory  way  of  dealing  with  the  matter  than  by  making 
every  medical  man  a  state  ofBciaL  He  objected  to  the  principle  of 
makiiijjf  the  inediral  profession  state  oflicialM.  It  was  a  mistake  to 
suppose  that  the  state  had  to  do  everything.  It  was  qnite  right  for 
the  *itate  to  say  certain  linngs  should  be  done,  but  he  did  not:  think 
it  was  always  called  upon  to  do  these  things  by  its  officialsj  to  the 
excluHion  of  private  individuals.  The  medical  man  having  notified 
to  the  patient  or  guardian  or  other  ^wrson  in  authority  that  infectious 
di8ea«*e  exists^  had  done  his  duty,  and  when  the  fact  was  kept  secret 
by  the  person  to  whom  the  notification  w'as  made,  that  person  had 
tailed  in  his  duty  to  the  state  and  as  a  member  of  the  commonwealth. 
The  Medical  Offieer  of  Health  having  become  aware  of  that  default, 

Sroceeda  against  the  offender,  and  asks  the  Court  of  Summary  Juris- 
iction  to  inflict  a  penalty  upon  him  for  neglecting  to  do  his  duty. 
Say  the  case  was  one  of  small-pox.  Then  the  Medical  Oflicer  of  Health 
had  the  power  to  put  in  the  wit  nests- bt>i  the  doetor  in  charge  of  the 
case  and  to  put  to  him  this  question  :  "  Did  yoii,  or  did  yon  not,  do 
\'our  duty  in  infornuug  the  person  in  charge  of  his  duty  to  his  neigh- 
bour, vir,,  to  i}«olate  the  ease  and  talic  mt^asurenfor  preventing  the  spread 
of  the  disease  ?"  if  he  said  no,  the  di>etor  convieted  himself  of  neglect- 
ing his  duty  to  his  patient,  and  it  would  do  him  a  greater  injury  than 
would  the  40s.  penalty  in  consequence  of  his  being  proi-eeded  against 
for  non-conveyance  of  the  notice  personally  to  the  local  authority. 
If  the  doctor  and  the  patient's  friends  »hut  their  mouths,  however,  the 
difficulty  would  be  extremely  great  in  proving  that  a  particuJar  case 
was  amail-pox  or  scarlatina,  when  there  is  a  dual  clause.    Undoubtedly 
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friction  has  arisen  between  the  Medical  Officer  and  his  coDfrerefi,  and 
iDforaiation  was  most  grudgingly  bestowed.  The  law  was  working 
very  well,  and  so  was  the  notiiication  where  there  wna  no  penalty  upon 
the  medical  attendant  for  not  repurtinj^,  and  if  a  fee  was  paid  for  the 
certificate.  If  a  law  werp  passed  which  applied  to  all  persons  in  all 
parts  of  the  country,  cidHng  upon  those  in  charge  of  infectious  cases 
to  report  to  the  local  authority  at  once,  and  making  it  penal  if  they 
did  not,  allowiiJEj  thorn  at  the  samt?  time  to  appoint  their  medical 
attendant  as  their  agent,  and  giving  the  local  authority  power  to  pay 
for  the  certificate  sent  in,  he  did  not  think  there  would  be  any  diffi- 
culty as  to  the  required  notiiication  being  carried  on;  and  unless  this 
was  done  throughout  the  country,  he  did  not  think  it  would  be 
effectual  to  the  extent  they  had  a  right  to  ask  for.  This  made  him 
fail  to  see  his  way  to  continue  the  penalty  upon  the  medical  profession 
for  failing  to  do  that  which  these  private  acts  compelled  them  to  do, 
viz.,  creating  a  new  crime  and  making  all  medical  men  to  be  govern- 
ment officials.  The  medical  profession  ought  not  to  allow  the  penal 
clause  to  stand  as  it  did ;  but  they  muat  do  their  duty  in  telling  those 
in  charge  of  the  patient  to  report  to  the  local  authority,  and  even  to 
do  it  for  them  i  and  for  this  service  they  ought  to  have  the  right 
to  an  adequate  fee. 

Dr.  Jows  TATHA.M  (Salford)  said  he  came  from  a  place  which, 
as  a  separate  Sanitary  authority,  was  possibly  unlcnown  to  them 
— a  pLoJce  called  Salford,  which  was  probably  lost  sight  of  on 
account  of  its  close  relation  to  Manchester.  Nevertheless  it  was  a 
municipality  which  contained  218,000  inhabitants;  /.f.,  double  the 
pi3pulation  of  Bolton.  Since  the  year  IHS^  Salford  had  enjoyed  the 
benefit  of  notification  and  hospital  isolation,  and  therefoi*e  they  had 
had  a  fair  amount  of  e3E|jerience,  and  he  would  add  his  testimony  to 
that  of  Dr.  North  as  to  the  advantages  of  notification.  It  was 
agreed  that  compulaory  notiiication  of  infectious  diseases  was  not 
tho  be  all  and  end  ail  of  sanitation,  they  simply  looked  apon  it  as  a 
means,  and  he  begged  to  say  it  was  a  very  valuable  means  to  an  end. 
Dr.  Sergeant  enjoyed  the  notoriety  of  having  fought  the  battle  of 
notification  in  troublous  timea^and  he  had  fought  it  fearlessly  and  well, 
His  own  experience  wasS  the  same  ad  Dr.  Sergeant's.  Dr.  Carpenter's 
main  objection  was  to  the  penal  clause  as  anecting  medical  men,  but 
Dr.  Carpenter  must  excuse  him  for  saying  that  this  objection  appejired 
to  him  to  exist  only  in  the  Doctor's  imagination,  for  it  certahily  did 
not  exist  in  practice.  He  was  quite  sure  that  when  he  told  them 
that  in  five  years  he  had  had  notified  something  like  7,000  cases,  and 
that  in  no  instance  had  he  had  to  go  into  court  against  a  medical 
practitioner  or  against  a  ratepayer,  they  would  at  onco  agree  with 
him  when  he  said  that  the  act  in  his  own  borough  had  worked  satis- 
factorily. He  should  like  very  much  to  secure,  either  at  the  hands 
of  the  Begistrar-General  or  from  the  Local  Government  Board,  a 
weekly  retnm  of  the  cases  of  infectious  disease  which  occurred  in 
various  parts  of  the  country,  in  order  that  from  time  to  time,  they 
might  have  warnings  as  to  what  kinds  of   infectious  disease  were 
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likely  to  be  locally  prevalent,  and  io  order  that  tliey  niig1\t  fortify 
themselws  af^uiust  epidemic.  At  present  tlieix?  were  no  sucli  retunia, 
but  it  would  lie  of  immenye  advanttige  to  OtBcers  of  Healtli  like 
himself  if  such  a  system  could  Ik*  initiated. 

Mr.  CoDNCiLTiOR  John  Babrktt  (Bolton)  said  that  with  regard 
to  what  had  fallen  from  Dr.  Carpi-Eter  as  to  the  operatioos  at  the  Bol- 
ton Wellington  Yard  De[>ot,  he  wistied  to  inform  the  Congress  that  hy 
far  the  greater  bulk  of  the  material  named  as  being  burnt  by  the 
"  Destructors  "  wafu  of  no  niunnrial  vahie  whatev«*r.  He  ♦jjranted 
that  by  a  c4ireful  process  of  mixiiiEr,  it  would  h»^  rend»*red  ot  sneh  a 
nature  that  it  would  very  likely  not  Lte  objeetoii  to  by  tke  farmers  wlio 
took  it  away.  But  they  had  the  greatest  po^^ible  difficulty  in 
dealing  with  the  quantity  of  manure  taken  to  tlie  Dejiot.  Very  often 
they  had  during  one  ])art  of  the  year  a  total  stock  of  something  like 
5,000  or  6,000  tons,  When  the  happy  time  arrived  foreshadowed  by 
Dr,  Carpent-er,  when  till  this  manure  would  be  required  by  the 
farmer,  he  was  sure  the  Committee  would  be  very  glad  to  di^spentie 
witli  burning  anything  they  could  possibly  dispose  of  at  a  |)rolit.  At 
present  they  offervd  farmers  in  the  diatrict  the  manure  at  the  lowe^st 
possible  price — they  only  asked  one  shilling  per  ton,  but  still  they 
had  a  diilleulty  of  disposing  of  it  even  at  that  low  price,  lie  was 
flure  he,  as  Chairman  of  the  Committee,  would  be  very  glad  when 
they  could  dispose  of  this  refuse  in  some  profitable  manner  other 
than  cremation. 
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Dr.  J.  W,  Mason  (Hull)  wished  to  speak  especially  on  the 
cpiestion  of  excremental  refuse  removaL  He  represiented  a  tovvn  of 
mO^OUO  inhabitants,  which  had  possibly  a  uni(]ue  position  in  the 
history  of  sanitation.  It  was  w  hat  was  known  as  a  ***  privy  *'  town. 
They  in  Hull,  although  not  having  the  pail  system,  had  adu]>ted  what 
they  considered  an  efficient  privy  :  and  they  had  also  established  a 
system  of  weekly  collection  of  night-soil — the  Corporation  having 
arranged  with  contractors  who  collected  the  night-soil  and  dry  dust 
at  least  once  weekly,  and  removed  it  outside  the  preeinctfl  of  the 
borough  as  it  was  collected.  In  the  whole  they  had  over  40,000  privies. 
That  was  a  very  large  nuujber,  and  the  result  of  the  institution  of  a 
WH'kly  collection  had  lieen  that  conipflaints,  which  had  tw^en  at  one 
time  of  almost  daily  occuri-ence,  Imd  now  l>ecome  very  few,  averaging 
only  about  one  a  week.  He  could  not  do  otherwise  than  congratu- 
late the  town  of  Bolton  on  the  ettieiency  with  which  their  Corporation 
had  lo5ked  after  similar  matters.  It  had  been  said  that  thi*  drath- 
rate  of  a  town  corresponded  with  the  collection  of  excreta.  Whether 
this  was  the  case  or  not,  he  thought  he  might  fully  claim  that  in  the 
town  he  represented,  the  substitution  of  a  continuous  for  an  inter- 
roitt^nt  sewage  system  and  the  weekly  collection  of  excreta  had  tieen 
instrumental  in  lowering  the  death-rate,  which  had  possibly  been  one 
of  the  highest  in  the  kingdom*  so  that  now  the  town  enjoyed  the 
enviable  disti action  of  lieing  one  of  the  lowest,  so  far  as  death-rate 
was  concerned^  in  any  of  the  urban  populations  of  the  country.     He 
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l^tiite  agreed  that  the  water  carriage  system  was  preferable  in  large 
towns  where  it  was  pnicticable.  With  re3pect  to  the  compulsory 
notification  of  infectious?  diseases  and  hospital  accommodation  in 
Hull,  they  had  no  eouipulRory  notification  oF  infeL'tious  diseases  :  but 
they  bad  provided  one  of  the  moist  efficient  hospitjils  ;  and  at  the 
present  time  thej  isolated  more  than  any  large  town  in  England  wit!i- 
out  compulsory  measure,  and  possibly  had  as  many  patients  in  their 
hospital  as  some  large  towns  possessed  of  compulsory  powers.  His 
opinion  vras  that  those  hospitals  for  infectious  diseases,  if  they  were 
to  become  a'*  popular  as  they  might  be,  should,  as  was  tlie  case  in 
Bolton,  be  free  for  rich  and  poor  alike. 

Dr.  C.  Macfif.  (Bolton),  remarked  that  as  a  medical  man  belong- 
ing to  Bolton,  it  would  he  as  well  for  him  to  give  an  expression  of 
the  general  opinion  as  to  the  application  of  the  notification  of  the 
infectious  diseases  clauses  of  t\idi  Irapros^eraent  Act  in  Bolton,  espe- 
cially as  they  aftected  tlie  medical  profession  in  the  town.  Dr.  Ser* 
geant  said  in  his  paper  that  the  majonty  were  in  favour  of  the 
notification  of  infectious  disf'ases.  He  thought  all  the  medical  men 
would  agree  to  that,  but  as  Dr.  Carpenter  had  said,  it  sliould  not  be 
the  medical  man  who  was  called  on  to  report  the  secrets  of  his 
patients.  Prof.  Corfield  had  said  it  was  a  matter  of  sentiment. 
Ferbaps  it  was.  Many  said  the  present  state  of  afTaira  in  Ireland 
waa  due  to  sentiment ;  but  it  was  tfiere,  and  there  was  something 
more  than  aentiineut  in  it.  Still,  until  the  country  saw  its  way  to  a 
better  plan  for  rejiorting  the  eases  oth^-r  than  we  have  at  present, 
tliey,  as  medical  men,  would  have  to  how  to  it.  Dr.  Sergeant  had 
said  that  with  a  small  hospital  and  tbe  prompt  reporting  of  infectious 
ca^es,  an  epidemic  of  sairlet  fever  coiild  be  checked  in  the  bud. 
Well,  they  have  had  an  epidemic  of  scarlet  fever  in  Bolton  for  some- 
thing like  twelve  months,  so  far  as  his  memory  served  him.  Person- 
ally, he  had  had  cases  of  scarlet  fever  under  him  professionally  for 
many  months,  so  that  this  did  not  altogether  bear  out  what  Br. 
Sergeant  said  as  to  checking  the  spread  of  the  disease  by  carrying  the 
patients  awa}"  to  the  fever  hospitaU.  lie  said  that  was  quite  right  in 
cases  wdiere  they  could  not  be  propt-rly  isolated,  as  Dr.  Carpenter 
mentioned,  and  they  fotmd,  as  the  Medical  OfHcer  for  Salford  said, 
that  there  might  be  exceptions.  They  found,  too,  that  even  the 
fever  hospital  was  the  means  of  spreiiding  disease,  in  his  own 
practice  he  had  had  two  cases  within  the  last  two  years  where  the 
lever  hospital  had,  in  his  opinion,  l>epn  the  cause  of  spreading  scarlet 
fever.  The  cases  were  immediately  reported  and  were  removed  to 
the  fever  hospital.  After  the  lapse  of  six  wrecks  they  returned  home, 
and  within  three  days  scarlet  fever  appeared  in  the  same  house, 
showing,  in  his  opinion,  a  want  of  thorough  effectiveness  e%'en  where 
cases  were  removed  to  the  hospital.  On  the  other  hand,  in  all  the 
of  scarlet  fever  he  had  had  under  his  care  throughout  the  case, 
lie  had  not  had  one  case  of  another  member  of  the  family  having  been 
afff'cted.  He  had  had  a  good  many  of  these  cases,  but  had  of  course 
always  taken  care   to  secure  complete  isolation.      But  there 
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another  difficulty:  very  often  in  the  dirtiest  cases,  atid  tliose  in 
which  it  was  most  dillicult  to  get  isolation  at  all,  thej  fonnd  that  tlie 
friends  of  the  patient  would  not  send  for  the  medical  man  under 
any  ordinary  circiimHtances,  because  they  knew  tliat  a-s  soon  as  the 
case  wm  reported  it  would  be  removed  to  the  hospital ;  and  they 
knew  also  they  would  have  the  sanitary  inspector — not  Dr.  Sergeant, 
except  it  were  from  his  office — down  upon  them.  And  the  inspectors, 
in  the  case  of  Bolton,  did  not  try  to  explain  to  and  persuade  the 
people  that  all  was  for  their  benefit.  They  were  too  imperious,  and 
there  was  tlie  aensethat  they  were  forcing  the  law  down  their  throats. 
Then  occasionally  they  found  that  in  ay  me  streets  w  here  they  were 
attending  they  would  be  as*!ailed  with  "how  ia  it  s<vand-so  a  few 
doors  oil' have  scarlet  fever  and  they  are  not  reported  ?"  Enquiries  have 
been  made  in  such  cases  and  the  people  have  denied  tbat  the  cose 
wa*i  one  of  scarlet  fever;  and  they  have  acted  so,  simply  because  the  law 
was  forced  down  their  throats.  He  said  let  the  law  be  applied  with 
some  consideration  for  the  feelings  and  opinions  of  the  medical  pi'ac- 
titioners  allbcted  as  it  wiis  done  in  York  and  in  Balibrd  ;  and  he  was 
sure  the  act  would  be  carried  out  as  heartily  in  Bolton  as  it  was  there. 
The  act  bad  been  enforced  under  very  considerable  feeling,  partly 
because  the  medical  men  had  to  report,  and  to  report  under  penalty. 
Dr.  Sergeant  mentioned  that  there  were  other  causes  tending  to  the 
spread  of  diseases,  and  from  his  own  knowledge  of  Bolton  he  must 
say  that  the  open  ashpits  could  not  be  sufliciently  condemned.  They 
were  a  great  source  of  disease  in  Bolton,  and  they  bad  a  system  of 
allowing  ihe  ashpits  to  run  from  the  beginning  of  the  summer  until 
the  end  before  they  were  emptied.  He  had  known  many  cases  of 
cholemic  diarrhoea  occur  where  the  a.shpit  had  been  emptied  say  two 
or  tbn^  days  before,  and  he  could  not  help  thinking  a  great  move 
would  have  been  made  in  the  direction  of  preventing  those  epidemiei 
of  fever  as  well  as  diarrhtia  if  those  ashpits  were  dealt  with.  In  this 
connection  he  would  ask  that  as  the  meml>er8  were  visiting  various 
places  of  interest  in  the  toM  n,  the  scavenging  committee  would  see 
that  Ihey  had  an  opportunity  of  vifiiting  one  of  those  back  streets  after 
the  ashpits  had  bt'en  emptied,  and  he  thought  they  would  find  they 
had  plenty  of  foci  for  the  creation  of  disease.  In  the  same  way  as 
there  wei-e  factors  tending  to  germinate  disease,  so  there  were  a  groat 
many  other  canees  pniventing  the  spread  of  disease  other  than 
notification  or  the  establishment  of  a  fever  hi>spitaL  They  knew  for 
exaniple  what  great  improvements  had  been  made  in  the  town  ;  they 
knew  what  great  improvements  had  been  made  in  the  country^so 
much  so  that  it  had  been  said  to  bare  added  live  years — some  say  13 
years — to  the  average  duration  of  human  life.  So  that  he  thought  that 
in  considering  the  s^initation  of  a  town  as  Dr.  Sergeant  had  done  in 
his  able  paper,  he  ought  in  order  to  have  put  his  concluaiuns  in  & 
proper  light,  to  have  detailed  w  hat  had  been  done  in  the  Borough 
outnde  the  fever  hospital,  and  outside  the  reporting  of  infectious 
diseases,  and  to  have  compared  hia  conclusions  with  the  effects  of 
sanitation  in  other  Bimilar  towna  without  notification  clauses  in  their 
sanitary  laws. 


DISCUSSION. 
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Mr*  S.  W.  NoETa  (York)  observed  that  he  had  ventured  to  move 
the  adjournment  of  the  diseuasioii  because  ht?  thought  it  was  not  well 
that  the  observations  which  Dr.  Carpenter  had  raiide  on  the  subject 
of  notification  should  go  forth  astheaole  expression  of  the  views  of  that 
conference.  He  shouhl  have  dealt  with  it  before  if  he  had  thought  it  tx> 
be  relevant  J  Dr.  Carpenter  had  urged  timt  day  as  he  hud  urged  on  many 
previous  occasions,  his  objection  to  the  notification  of  int'ectious 
diseases  being  enforced  oo  medical  men,  and  had  sketched  some  plan 
by  which  he  expected  that  the  pernon  sufferiog  or  the  occupant  of 
the  house  in  which  the  patient  resided,  should  him!*elf  nolity  the 
disease.  He  took  it  at  all  eventa  that  Dr.  Carpenter's  objection  was 
to  compulsory  notification  by  medical  men,  and  he  expected  that  it 
would  be  carried  out  better  if  the  duty  were  reposed  on  the  occupier 
or  patient  himself,  rather  than  the  medical  practitioner.  With  all 
that  Dr.  Carpenter  had  said  in  his  de,sire  to  protect  the  medical 
profession,  he  trusted  there  was  no  member  of  the  profession  more 
anxious  than  he  to  protect  their  rightvs;  but  ho  was  bound  to  say 
that  if  notification  was  required  for  the  public  good,  and  if  it  were 
one  of  the  thing;*  requisite  tor  the  safety  of  the  pt30ple,  there  was  no 
method  which  to  his  miud  offered  the  slightest  satisfaction  except 
compulsory  notification  by  the  medical  man  in  attendance.  As  Dr. 
Carpenter  was  aware,  in  the  clause  adopted  aa  a  result  of  the 
reoommendationa  of  Mr.  8clater  Booth's  Commisaion  the  notification 
was  dual;  and  what  was  the  experience  on  that  point?  During 
more  than  three  years  in  which  notification  had  been  in  operation  in 
York  he  had  never  received  a  single  notice  from  a  househulder,  whilst 
as  to  notices  from  the  medical  profeai^ion  they  had  come  in  with 
unvarying  regularity,  punctuality  and  ancuracy.  But  the  opportuni- 
ties for  evasion  on  the  part  of  the  houHehokler  wers  so  enormous  that 
lie  confessed  himself  itstonished  that  anybody  should  rely  solely  on 
the  householder  for  notification,  or  that  thwy  should  rely  on  that 
round-about  method  by  which  a  medical  man  should  be  bound  to  give 
B  printed  form  to  the  patient,  and  that  the  patient  shoidd  be  boimd 
ito  send  it  to  the  wanitary  authority.  It  seemed  to  him  better  and 
more  straightforward  that  medical  men  should  send  it  to  the  sanitary 
authority,  and  if  the  law  impo&ied  upon  him  that  duty,  the  injustice 
was  not  on  his  part  if  there  was  any,  but  on  tlie  part  of  the  law.  80 
with  the  notification  of  disease  as  with  the  certifying  of  vaccination 
be  might  fairly  say,  **  I  do  not  like  this  but  it  is  imposed  npoii  me, 
and  as  a  good  citizen  I  am  bound  to  obey  it."  And  when  the  medical 
man  did  this  he  disclosed  no  secret  voluntarily  any  more  than  did  a 
witness  who  gave  evidence  on  oath  before  a  court  of  law.  It  was 
most  important  that  this  notification  should  be  accumie  and  reliable; 
it  was  indeed  vital  that  it  should  be  so.  If  it  were  not,  the  character 
of  a  town  might  be  taken  away  by  the  notification  of  cases  which  did 
not  exist.  IVo  reliance  could  bo  placed  on  the  notification  of  a 
boufi<jholder  who  would  always  have  this  excuse  that  it  was  unjust  to 
expect  him.  to  know  the  nature  of  the  disease.  Then  the  diagnosis  of 
these  cases  was  by  no  means  so  clear  as  some  of  ihem  could  desire. 
Alter  forty  years  experience  he  frequently  came  across  cases   of 
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infectious  disease  about  which  he  liad  cousiderable  doubt,  and  that 
which  occurred  to  him  must  occur  to  a  very  large  number  of 
practitiouers.  Well  if  the  medicul  profession  fait  duubt  now  and 
then  as  to  the  diagnosis  of  some  case  reported,  how  much  more  so 
must  it  be  in  the  case  of  a  householder?  Let  them  look  at  the  wide 
door  which  would  l»e  opened  to  the  neglect  of  sending^  these  notices. 
It  was  all  very  well  to  say  this  was  a  duty  enjoined  by  the  law  and 
Eo  forth  ;  they  knew  as  a  matter  of  fact  that  amongst  the  large 
masses  of  the  poor,  and  amongsit  lai^e  nmubers  of  those  w  ho  were 
not  poor,  those  sort  of  duties  were  as  a  reairlt  itulifferently  perlbrmed. 
Why,  these  people  neglected  very  often  to  send  for  medical  advice 
until  it  was  too  late  to  do  much  good;  in  fact  in  all  the  social 
relations  of  life  there  were  large  numbers  of  them  whti  grievously 
neglected  to  do  their  duty.  From  the  highest  to  the  lowest  there 
was  an  unwillingness  to  discharge  a  duty  which  they  did  not  like. 
What  a  tigure  they  would  cut  in  a  police  co^irt  if  a  poor  woman  wero 
summoned  for  not  having  notified  a  case:  she  would  say  '*  I  thowt 
nowt  about  it ;  it  was  nowt  hut  a  rash.  Bairna  will  hac  rashes*  the 
hae  had  them  afore  and  will  hae  them  agen":  and  would  Dr. 
Carpenler  tell  them  that  a  magistrate  %vould  dare  to  c^mvict  a  jwrson 
saying  she  did  not  know  there  was  anything  to  report  or  what  to  do 
if  there  were?  Let  them  remember  that  all  this  was  nuw  written  in 
the  local  law.  It  was  plainly  stated  that  every  houneholder  should 
notify  to  the  sanitary  authority  the  existence  of  any  infectious  disease, 
and  yet  in  three  years  he  had  not  received  a  single  notice  from  anyone 
except  ill  the  medical  profession.  lie  said  if  it  were  the  desire  of 
the  medical  profession  as  he  beHeved  it  wan,  to  do  the  liest  they  could 
that  men  should  live  happily  and  pleasantly,  and  enjoy  to  the  full 
their  length  of  days,  then  ho  said  they  were  discharging  a  most 
important  and  highly  honourable  duty  in  giving  information  to  the 
sanitary  authority  of  the  existence  of  those  diseases  so  that  the 
sanitary  authority  might  do  its  duty  in  time  and  assist  them  in  taking 
care  of  the  people  under  their  control.  The  earnest  desire  of  the 
profession  in  endeavouring  to  promote  the  health  of  the  peoph*  is  that 
of  which  they  might  be  justly  proud  -,  without  this  spirit  on  the  part  of 
the  medical  professiot*,  sanitary  work  would  soon  ceaae  t«»  be  the 
principal  agent  for  good  it  now  was,  and  none  could  hope  for  a 
brighter  future  which  they  expected  the  advance  of  sanitar/  science 
would  give* 

Dr.  Ei»WA»D  Sekokant  (Bolton),  in  replying  on  the  discussion 
as  a  whole*  said  the  ujatters  mentioned  in  his  paper  had  been 
very  carefully  consid<'re(i,  and  he  was  sure  it  would  be  exceedingly 
prtilitable  to  them  »h  h  CorporaJion  to  acct^fit  the  opinions  expn>ssed 
by  the  gentleman  they  had  listened  to  that  day.  He  was  himself 
escefdin|;ly  obliged  to  Protestor  Corfield,  I^r.  Nortli,  Dr.  Carpeuter, 
and  Dn  Tatham,  and  the  other  gentlemen  who  bad  spokc^n.  As  to 
notification,  which  had  given  rhe  to  bo  much  discussion,  the  principle 
was  he  thought,  acct>pted  by  all  ^lanitanans.  The  mode  of  carrying 
it  out  however,  was  always  a  difficult  problem  to  solve,     in  1J?T7 
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when  thej  in  Bolton  obtained  powers,  they  had  that  dual  responsi- 
bility imposed  uu  the  medical  man  and  also  on  the  householder ;  in 
1879  they  reconsidered  the  aubject,  and  one  of  the  queationa  they 
reconsidered  was  the  question  of  reportiDg:  From  1877  to  1879  they 
had  a  certuin  amount  of  friction,  and  they  were  anxious  to  do  away 
with  this  as  much  as  po.^sibb  ;  con-iequently  they  desired  that  the 
responsibility  should  be  taken  from  the  medical  man  and  placed  ou 
the  householder ;  but  a  meeting  of  medical  men  was  held,  and  they 
received  a  letter  from  the  secretary  I)r.  Macfie,  who  had  spoken  that 
morning  stating  that  the  medical  men  would  prt*(er  to  report  them- 
selves, as  they  thought  that  by  so  doing  the  certitieate  would  **  be 
more  likely  to  reach  the  Town  Hall,  and  would  not  run  the  risk  of 
being  destroyed  or  lost."  Me  was  sorry  Br.  Maefie  who  had  penned 
those  words  was  not  there  as  he  might  have  given  an  explaiuition* 
VVell^  in  orrler  to  keep  faith  v^'tth  those  gentlemen,  they  contiuued 
that  dual  method,  and  so  far  as  he  could  see  it  was  the  best  method  ; 
although  the  act  had  been  iii  operation  ten  years  they  had  only  had 
to  prosecute  in  one  ca^.  That  was  an  instance  where  a  small -pox 
patient  was  kept  in  a  butcher's  shop  ;  the  patient  had  been  suffering 
for  he  thought  something  like  two  days.  The  neigh tjoura  suH]>ect)ng 
what  was  the  initter  owing  to  the  doctor  calling,  were  alarmeil ;  the 
authorities  visited  the  case  and  found  it  waa  a  very  acute  attack  of 
small-pox,  and  the  butchering  business  had  been  carried  on  during 
that  time,  lie  thought  most  sanitary  authorities  would  have  con- 
sidered that  waa  a  clear  case  which  should  be  taken  in  hand ;  and  it 
was,  with  the  result  that  they  obtained  a  couvictiun.  That  was 
the  only  case,  and  it  wa-i  furthest  from  their  desire  to  have  any 
conflict  at  all  ^  he  thought  they  got  on  fairly  satisfactorily*  There 
was  this  about  dual  reporting: — it  took  away  from  the  medicid  man 
miy  idea  that  he  wa^n  violating  the  privacy  of  his  patient  since  he  wo-s 
simply  performing  the  dmty  which  his  patient  or  his  patient's  triends 
were  equally  responsible  for  carrying  out.  As  a  matter  of  fact  they 
rarely  exacted  a  notice  from  the  householder,  being  satislied  with  the 
testimony  of  the  medical  attendant,  who  therefore  assumed  a  doub-e 
responsibility.  Their  opinion  waa  the  same  as  Dr.  North's.  They 
Tery,  very  seldom  got  a  certificate  from  a  householder,  it  being 
generally  understood  that  the  medical  man  would  attend  to  all  the 
reporting;  he  did  not  think  they  had  had  acertilicate  from  a  householder 
(or  two  years.  To  adopt  Dr.  Carpenter's  suggestion  as  to  nutitieation 
it  might  be  necessary  t<»  place  the  medical  atlendant  in  the  witness 
box  to  prove  that  he  communicated  to  the  projM^r  persons  the  lact 
that  the  case  was  intectioita.  This  course  woidd  multiply  the 
difficulties  attending  notification  so  as  to  be  manifestly  unfair  to  the 
medical  man.  Ajh  to  the  works  at  Wellington  Yard,  the  material 
burnt  in  the  destructors  was  materiiil  which  had  no  manurial  value; 
it  was  rubbi-^h  which  way  quite  useless,  but  which  might  have  l>ecome 
contiiminated  and  offensive  owing  to  having  been  placed  in  ashpits. 
It  consisted  of  vegetable  refuse,  broken  pots,  and  a  lot  of  rubbish  of 
that  kind ;  so  he  did  not  think  they  were  destroying  what  ought  to 
be  placed  on  the  land. 
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The  President,  Professor  J.  Russell  Reynolds,  eaid  that  if  Dr.  A. 
CarpiiiUer  wished  to  say  anythinij  oq  the  subject  they  would,  be 
pleased  to  hear  him. 

Dr.  jVi.KRED  Cahpetster  (Crordoia),  said  it  seemed  to  him  much 
better  that  they  nhoiiltl  prove  to  the  public  at  large  the  advan- 
tages of  the  adoption  of  nJeasu^;^Jr^  they  aa  sanitariaoa  proiiosecl^ 
rathi^r  than  tht*y  hIiouM  get  the  h\v  to  say  '*you  must  do  this  and 
you  jshall  do  that."  He  knew  it  helped  a  medical  officer  to  have  the 
power  of  sayint^  "you  niuat  do  it,  the  law  says  you  shalF';  it  made 
thi!  thin^  go  un  to  soine  extent  very  easily ;  hut  ho  a8sert*»d  tlii.*^  that 
neither  Mr.  North,  Dr.  Sergt-ant,  Dr.  Tatham,  nor  aiiy  other  medieal 
ollicer  could  ever  say  that  they  had  all  the  ea^^'^  reported  to  them* 
WhiNt  the  fact  wan  made  manifest  at  thii*  Congress  that  a  large  per- 
centage of  eases  were  not  attended  l>y  aoy  medical  man  at  all,  yet 
there  was  no  attempt  made  to  make  the  people  do  their  duty  of 
notifying ;  indeed  the  eye  of  the  official  was  .shut  at  the  tlagniut 
neglect  of  duty  on  th+*  part  of  the  people.  iDstead  of  which  it  should 
be  brought  home  to  tbem  that  they  owed  a  duty  to  their  neighbours 
which  they  ought  in  all  canes  to  perfonn  either  by  themselves  or  hy 
their  u^ent.  Thiw  the  knowledge  of  preventive  medicine  would  be 
popularised  ;  instead  of  as  now  by  the  dual  notitieaiion,  the  public 
are  made  to  believe  that  they  have  nothing  to  do  with  notiilcation. 

The  Pi-esideot,  Professor  J.  Eussell  Eeyxolds,  thanked  Dr. 
Sergeant  in  the  name  of  the  section  lor  his  papt-r. 


**Memark9  on  the  Historif  and  Progress  of  Public  Health"  by 
John  Ljvy, 'M*D, 


The  Cuuncil  of  this  Borough  !iave  exercised  a  wise  discretion 
iu  inviting  the  Sanitary  ItLstitute  to  hold  its  Anrnud  I'ougress 
here,  and  I  have  no  doubt  tlmt  as  a  direct  result  \\v  shall 
make  more  raidd  j^rogre^s  in  the  diffusion  of  the  kuowledgi'  of 
the  laws  wliicli  govern  lieaUli  and  longevity.  It  rtMjuires  a 
considerable  tinie  to  instil  new  facts  and  ductrincs  into  the 
public  uund,  and  a  still  longer  period  before  knowledge  takes 
the  form  of  action  and  leglslutinn.  I  am  bow^uver  firmly  con- 
vinced that  sanitary  legislation  will  thi  litth-  service  to  tlic 
country,  unless  it  lie  the  real  cndjodimeiit  of  public  o[ji!iion.  1 
am  not  sure  whether  we  have  not  had  enough  of  Law. 
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Xiegislation  cannot  do  everytliiug.  It  cannot  intike  nioii 
>ber.  It  cannot  abolish  povt^rty,  that  were  too  iito|aiiui,  hut  it 
can  nynimize  many  of  the*  evils  that  poverty  and  ilrujikenness 
entail.     Hence  the  value  of  these  vohmtary  assoeiations. 

Mankind  have  in  till  a^s  considered  health  as  the  greatest 
blessing,  and  have  striven^  according  to  their  Hghts  to  preserve 
it-  The  value  of  pure  air,  pure  water,  unadulterated  foo<l«  and 
suitable  clothing,  and  in  a  word  absoiute  cleanliness  has  been 
more  or  less  appreciated  from  time  immemoriah 

Hiptiocrates,  Ii,C.  460,  the  most  ee!el>]'ate^l  i>hys[ciau  of 
anti^iuity,  and  styled  the  Father  of  Medicine,  in  his  writings 
discourses  freely  on  their  importaucej  but  Moses  was  perhaps* 
the  most  practical  of  all  ssanltary  reformers.  He  was  leariiefl  in 
the  wisdom  of  the  Egyptians  who  were  well-known  sanitarians. 
One  of  the  Eg>nptian  comraaudments  not  included  in  the 
Decalogue  was,  **  Thou  slialt  nut  pcilhite  rivers/*  Moses  gave 
us  the  principle  of  the  earth-closet,  and  rules  for  the  isrthition 
of  sickness  and  tlie  disiufection  of  excreta.  We  have  at  tliis 
late  peritMj  only  eomineuced  to  build  hospitals  for  that  |>uqiose 
and  with  the  happiest  results,  but  so  slow  has  been  our  progress 
that  we  have  deferred  this  iiiestimalde  Ijoim  to  the  latter  part  of 
the  nineteenth  century-  Indeed  the  Mosaic  Law  gives  perhaps 
the  best  sununary  of  the  rules  of  health  to  be  fuund  among 
ancient  writers. 

Considering  the  absence  of  the  sciences  of  chemistry,  physics, 
and  geology,  the  Hindoos,  Greeks,  and  Romans,  as  well  as  the 
Mahoramedans  in  their  teachings  in  regard  to  health  were 
remarkable,  although  necessarily  em]>incal.  According  to 
Strabo,  B.C,  50,  the  streets  of  Konie  were  only  from  5  ft.  9  in. 
to  7  ft.  10  in.  in  wHdth,  whilst  in  onler  to  exclude  the  sun's  rays, 
the  height  of  buildings  varietl  from  55  ft.  to  ti5  H^  Augustus 
fixed  them  at  65,  but  according  to  8trabo,  Nero  reduced  tliem 
to  fifty  five. 

In  climates  such  as  our  own,  liumidity  is  our  great  enemy,  so 
that  our  streets  should  be  wide  and  straight  and  the  houses 
comparatively  low.  They  ought  also  to  bear  some  relation  to 
the  prevailing  winds  and  lie  parallel  with  them.  Instead  of 
which,  in  onler  to  enhance  the  profits  of  the  landlord  and  the 
jerr>^  builder,  we  constantly  see  rows  of  houses  placed  at  right 
antrjes  to  each  other  so  as  effectually  to  block  healtliy  ventilation. 

The  sacred  history  of  tlie  Jews  contains  references  to  five 
famines  and  ten  plagues,  ami  the  history  of  liume,  before  the 
Christian  era,  to  thirty-two  jdagues.  The  early  history  of 
Greece,  too,  bears  evidence  of  plague  and  ])estilence. 

The  plague  of  Athens,  B.C,  4::^^^  was  one  of  these,  and  is  the 
modern  plague  of  England,  ntuiielv,  scarlet  fever.     In  the  early 
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centuries  of  tlie  pref^ent  era,  we  have  notices  of  many  plarrues 
among  all  the  nations  of  wliich  we  jjossess  any  liisturic  records, 
and  the  wiiule  K^mian  Empire  was  devastated  hy  mortal  t^-pi- 
demies  in  the  second  and  third  eentuiies,  and  hy  the  Egyptian 
plague  twice  about  the  middle  of  t!ie  ?iiixth  centuiy, 

Ilistorluns  of  repute  have  attributed  the  clecline  and  fall  of 
the  Roman  Empire  to  the  j^iestilences  wliich  swejd  off  the  adult 
male  ]Population  and  left  the  then  mistress  of  the  world  an  ejiBy 
prey  to  the  Goths  and  Vandals, 

"thv  hlark  tieath  continued  its  ravages  in  this  country-  up  to 
the  middle  of  the  fourteenth  ceutnry.  Until  that  time  no  age 
or  country  seems  to  have  l>een  free  from  severe  epidemics. 

The  plague  at  Eyam,  near  the  Peak  in  Derbyshire,  is  a 
remarkable  instance  of  an  epidemic.  It  lasti'd  thirteen  months, 
16()5-G.  It  attacked  seventy-six  families,  and  swept  away  2itl 
out  of  aljout  350  iidiabitants»  viz.^  seven  out  of  every  nine.  It 
was  introduced  into  the  village  by  one  George  Vicars,  a  tailor, 
who,  when  the  plague  was  at  its  worst  in  Loudon,  received  a 
box  of  elothes  from  that  city.  He  o]>ened  the  box  and  hung 
the  clothes  to  the  fire,  and  while  he  watched  them  was  smhlenly 
seized  with  violent  sickness  and  other  alarming  symptoms  j  on 
the  second  day  he  was  delirious  and  large  swellings  a[>peared  in 
the  neck  and  groin ;  on  the  third  day  the  plague  spot  was 
on  his  Ijreast,  and  he  tiled  on  the  following  night,  the  (ith  t>f 
September,  lt>l>,'j.  Towards  t!ie  end  of  June,  ItHJ*],  tin*  plague 
began  to  rage  even  more  fearfully.  There  were  so  many  dvatlis 
that  the  passing  bell  was  no  h>nger  mug,  the  churchyard  was 
no  longer  nscfl  for  intei"ment,  and  the  church  door  was  closed. 
The  ruetor,  the  brave  and  ever  memurahU'  Mt>m]>esson,  read 
prayi^rs  and  pi^eached  from  an  art^h  in  an  ivy-mantled  n>ek  in  a 
secluded  dingle  to  his  people  seated  on  the  grass  at  some 
distanee  from  eueli  other.  All  this  time,  though  Mompesson  had 
been  visiting  from  house  t-o  house,  he  and  his  wife  had  escaped, 
but  on  the  2:ind  of  August,  Mrs.  Mompesson  was  seized,  and 
three  days  after  was  at  rest  in  the  village  churchyartl.  In  this 
terrible  month  of  August,  KiGd,  there  w^ere  not  less  than 
seventy-seven  deatlis  out  of  a  population  of  less  than  200 
remaining  at  the  beginning  of  tlie  month.  At  least  two  Ln  five 
must  have  died. 

According  to  the  somewhat  gossiping  Diary  of  Samuel  Pepys, 
the  mortiility  in  the  City  of  London  reached  a  total  of  741)6  in 
the  week  ending  ;>lst  August,  1G1J5,  of  whom  tJHJ2  died  of  the 
Fhigue.  "  Hut,'*  he  -adds,  **  it  is  feared  the  true  numlier  is 
10,(XH),  partly  from  the  |*oor  that  eannot  be  taken  notice  of 
through  the  greatness  uf  their  number.'* 

Ill  the  middle  of  the  fourtceutli  century  this  same  plague, 
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Hurler  tlie  name  of  tlie  "  Black  Death,"  h  roinputed  to  Iiave 
carried  off  from  a  fourth  to  a  third  of  all  the  lohabitauts  of 
Europe. 

Ill  Ijontlnii  ill  1GG5  it  was  fatal  to  6^,59ti  persons  out  of  a 
population  aintHuitiuor  jit  the  time  to  hidf-a-niillii»n.  The  fleath- 
nite  of  London  fruiu  IGGU  to  1I]7*J  was  no  less  tliaii  eiglity  [^v 
1000. 

London  Mortality. 

1660— 1<379      80-0  per  lOOO. 

16H1-=1(»90      42-1 

174G— 1755 35*5  „ 

1846—1855 24-9  „ 

1871 22't]  „ 

187t>— 1886      21-3 

Rural  England. 
1876—1886 17'9  per  1000. 

Urban  England. 
1876—1886 21-2  per  1000. 

In  1870  the  Education  Act  came  into  operation  in  this 
country,  and  chiltlreii  were  for  a  portion  of  the  day  taken  out 
of  the  close  alley?^  in  which  they  lived,  and  jtlaced  in  h^fty  well 
ventilated  schools,  where  tliey  could  hreathe  a  purer  air.  The 
result  iu  Loudon  alone  was  tliat,  aceorihn»F  to  the  tables  of  the 
Registrar-Generah  the  mortality  of  children  between  the  a*;ef* 
of  five  and  ten  was  decreased  thirty  [>er  cent.,  of  children 
l>etween  ten  and  Hfteeti  years  wa>>  reduced  t!iirty-two  per  cent., 
and  of  those  between  tifteen  and  twenty  years  of  age  tlurty  per 
cent.  These  results  show  not  (niJy  the  evils  of  overcrowding, 
but  also  how  they  can  he  abated. 

The  laws  of  heahh  are  iu»vst  needed  where  men  congregate 
the  most — in  our  large  towns;  and  their  importance  increases 
ill  a  ratio  with  the  number  of  people  living  iu  the  same  place. 

One  of  the  greatest  of  all  sanitary  defects  is  overcrowding. 
This  evil  is  no  new  discovery,  and  legislation  upon  it  is  very  old. 
The  tirst  aiul  most  efficient  legislation  on  the  subject  was  in  the 
time  of  Eli?;abeth.  She  was  so  startled  by  the  tuiserahle  state 
of  the  dwellings  iu  Loudon,  that  she  eujoiued  in  her  usual  high- 
handed manner  that  no  built  ling  within  three  miles  of  Loudon 
or  Westraiuster  should  be  divided  into  tenements  where  families 
might  congregate.  But  long  after  her  reign  the  tenements  of 
the  j»oor  were  very  wretchccL  Tlie  dwellings  of  a  Ijoudon 
workman  had  no  glass  windows,  no  coal  fires,  and  the  |>eople 
slept  on  straw  beds. 
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Great  impruvenients  havti  taken  place  in  the  comHtion  of  the 
workintr  elusses  since,  but  rents  hiivinp  risen  by  150  per  cent, 
the  houses  have  not  impruved  with  the  geiieril  prosperity  of 
the  ctnintrv* 

Tlie  mean  duration  of  human  life  during  the  present  reign 
has  advanced  d^  ycai's. 

The  services  of  paid  union  officers  save  the  country  three 
millions  annually. 

In  Frauee  the  death-rate  is  three  per  cent  higher  than  in 
England,  which  means  the  loss  of  112,000  lives  more  than  in 
this  eountry* 

In  iicrniany,  witli  a  mortality  in  the  army  the  lowest  in 
Europe,  the  death-rate  of  the  civil  population  is  IJ,  in  Italy  8, 
and  in  Austria  11  per  thousand  hij^her  than  here,  which  means 
in  Gennany  asacritiee  of  ItiO,000  lives  yearly  more  than  in  Eng- 
land, and  in  Italy  and  Austria  600,000  lives  every  year  over 
and  above  the  corresponding  waste  of  life  in  England  and 
Wales. 

In  an  athlrcss  recently  presented  to  Her  Majesty  the  (Juecn, 
by  the  Association  of  Public  Sanitary  Inspectors,  the  folhnvuig 
statements  appear : — 

*'  With  as  yet  very  rudimentary  and  imperfect  executive 
arrangements,  the  general  health  of  your  subjects  has  been  far 
a<l\'aoced  bej^ond  that  of  any  great  State  of  Europe,  or  the 
United  States  of  Americji ;  that  the  niean  duration  t>f  life  of  all 
your  subjects  has  already  been  augmented  by  three  years  and 
a  lialf  ;  that  on  the  last  year's  jfopidation  of  England  and 
Wales  there  has  been  a  saving  of  84,000  cases  of  deaths^  and  of 
more  than  one  raiilion  seven  bumlred  thousand  cases  of  sickness 
over  the  average  rates  of  deatli»  and  the  average  sickness  rates 
since  the  commencement  of  Your  Maje,sty's  reign ;  that  in- 
stjuices  of  general  apjdicatiou  have  been  jU'esented  of  reduetious 
of  the  death-rate  of  the  civil  [jopulation  by  one-third  and  one- 
half;  that  by  more  complete  application  of  om*  science  the 
death-rate  of  your  home  iirmy  has  been  reduced  by  more  than 
one-half,  and  of  your  Indian  army  by  more  than  four-fifths, 
ex  lie  lie 

of  your  rjiiipire 
examples  have  been  acliievtid  by  the  practical  application  of 
sanitary  science  as  ihsplaye<l  in  district  half-time  schools,  and 
and  by  which  far  greater  reductions  of  the  present  excessive 
infantde  death-rate  may  be  accom] dished.*' 

Tlie  nuissing  of  the  population  under  gocnl  sanitary  conditions 
aso|»posed  to  overcrowding,  is  not  incompatible  with  health  as  is 
shown  by  the  Pcabfjdy  and  in  Sir  Sidney  Waterlow's  buildings. 
These  houses  can  be  built  to  render  a  fair  retui*n  for  the  outlay, 
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and  that  these  experiences  are  a^ailable  for  the   whole  iif  the 
civil  fjopulation  of  your  Empire,  that  particular  and  decided 
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and  at  the  same  time  reiliicc  the  desUli-rate  to  1(>  or  18  piT  1,000 
or  less  than  the  present  fountry  death-rate. 

A  century  arro  the  deatli-toll  throughout  Europe  was  34  per 
1,000,  whUst  now  it  has  falleu  to  22, 

In  one  of  the  coiuunuies  of  Oorreze,  the  mnrtah'ty  from  177.^ 
to  171^0  was  at  the  rate  r»f  41  to  the  1,00(»,  but  tuii  now  fallen 
to  24  per  1,000.  Simihtr  facts  are  recorded  iu  Sweden,  where 
the  rate  has  fallen  from  28  to  17  per  1,000. 

The  death-rate  at  Mihin  in  1740  stood  at  41  per  1,000,  it  is 
no%v  28.  At  Rome  it  has  fallen  from  39  at  the  beginning  of 
the  century  t^  2H  at  the  present  day. 

As  every  death  represents  jierhaps  20  or  more  cases  of  sick- 
ness, the  question  is  not  one  merely  of  mortality.  1  ct^iisider 
that  the  civ^lizinrr  influence  of  good  houses  is  even  greater  than 
their  effects  upon  health* 

The  unfortunate  misconception  of  the  nature  and  treatment 
of  disease  which  followed  the  sjiread  of  Chnstianity  in  Western 
Euro]^ie,  clung  to  the  helief  that  plague,  pestilence,  and  fannue, 
were  divine  judgments  and  ought  not  to  he  interfered  with 
by  any  human  agency.  They  forgot  that  there  is  more  of 
mercy  than  of  wrath  in  all  divine  arrangements.  Undoubtedly 
epidemics  are  waiTiings  that  sanitary  laws  are  being  infringed. 
Now  a  God  of  wrath  and  pestdence  is  the  God  of  the  Heathen, 
not  of  the  Christian.  It  is  Iw  disobedience  and  neglect  of 
natural  laws,  arranged  with  supreme  beneficence,  for  our  well- 
being,  and  not  for  our  destruction  that  we  are  mercilessly 
Sunished.  This  misconcej)tion  has  not  only  retarded  the 
evelopment  of  rational,  but  has  ted  to  a  similar  neglect  of 
prevent  i ve  medicine. 

Much  of  the  improvement  we  observe  to-day  as  compared  with 
the  state  of  affairs  in  former  times,  is  due  to  the  lives  saved  from 
snmli-pox  by  vaccination,  and  by  the  better  sanitary  management 
of  hcispitals  and  maternity  Institutions.  From  researches  made 
by  Signor  Luigi  Bodio,  similar  conclusions  may  be  deduced.  In 
the  period  18 HO  to  1870  of  the  Italian  Conscript^?,  3(5  |>er  cent, 
were  refused  for  physical  defects*  In  1881  to  1884  the  rate  fell 
to  20  per  cent. 

M.  Charles  Monod  has  estimated  that  70,000  lives  are  saverl 
annually  by  the  agency  of  our  Local  Qoverumeut  Board. 

Whilst  some  of  the  figures  may  be  liable  to  criticism*  there 
can  be  no  doubt  as  to  the  main  facts.  The  Laws  of  Hygiene 
are  now  better  understood  both  by  individuals  and  communities, 
and  however  far  we  are  yet  from  an  ideal  state,  the  value  of 
gfx»d  sanitary  surroundings  and  temperate  living  is  now  more 
gi?nerally  recognised, 

Auy  one  who  has  visited  the  ruins  of  Pompeii  and  Hercu- 
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laneum,  or  even  seen  ]»hotof^a]ilis  of  those  cities,  will  at  once 
pereeive  that  in  conijmrison  with  the  houses  of  the  people  at 
tliat  time  we  may  Ix*  said  to  be  living  in  spacious  j>aliiees. 
Almost  every  one  is  now  on  the  whole  fur  better  housed  than 
at  jnu'  f«mner  period* 

Of  all  the  practical  sciences  Public  Health  is  that  which  has 
progressed  the  most  ra]>idly  dnriug  these  hist  fifty  years,  atnl  its 
pnigress  is  hi  some  ilfgree  explained  by  the  frn^it  importance  of 
its  aims  and  by  the  certainty  with  which  it  attains  tlieni.  It 
entirely  responds  to  the  aspirations  of  our  time.  "  8anita!i 
Sanitivtuni,  Omnia  Sniiitas,"  lias  been  in  an  increasing  degree 
the  watchword  for  tliat  period.  In  what  may  be  called  the 
centuries  of  faith,  humanity,  with  its  looks  turned  towards  tlie 
skies,  walked  its  way  regardless  of  the  things  of  earth.  The 
people  lived  and  died  in  the  most  miserable  an<l  filthy  dwellings. 

At  a  later  period,  when  the  disdain  of  material  interests 
began  to  abandon  them,  and  when  religicuis  fervour  was  some- 
what abated,  they  begun  to  aspire  after  freedom  and  riches. 

The  taste  for  the  comforts  and  amenities  of  life  came  later. 
It  insinuates  itself  iu  societies  as  the  level  of  the  creeds  is 
lowered  and  that  of  riches  is  elevated.  Afterwards  the  care  of 
the  future  life  and  that  of  riches  passes  into  the  second  rank; 
the  desire  of  enjoying  health  and  oi  dying  at  the  latest  possihle 
j>enod  are  placed  in  the  first  line,  I  do  not  mean  to  say  that 
the  care  of  health  is  incompatible  witli  elevation  of  thought  or 
the  highest  asjiirations  of  tlie  sonb     The  contrary  is  the  trnth. 

Hygiene  teaches  those  who  listen  to  it  neither  the  worshij)  of 
riches  nor  the  taste  for  material  enjoyments.  It  inspires  tfiem 
witli  the  love  of  labour  and  of  family.  It  ti-^aches  men  to  bring 
up  their  children  in  view  of  the  duties  tliat  they  will  have  to 
fulfil  and  the  sacrifices  that  their  country  may  recinire  of  them. 
It  shows  them  the  road  to  follow  in  order  to  make  the  rising 
genurations  healthy  and  robust,  because  their  moral  and  in- 
tellectual jirogress  is  at  this  jjrice. 

If,  occasionally,  a  person  of  genius  is  found  in  a  frail  or  a 
deformed  borjy,  it  is  accidental.  Strength  of  will,  kindliness  of 
heart, and  tlie  more  austere  virtues  are  the  habitual  companions 
of  licalth  and  strength.  If  it  is  good  to  have  known  misfortune 
in  ordfr  to  have  pity  ujhiu  others,  if  it  is  true  that  people  only 
feel  for  those  evils  that  they  themselves  have  suffered  or  which 
they  dread,  still  misery  and  pain  are  bad  counsellors.  They 
choke  the  intelligence  and  contract  the  heart.  Suffering  makes 
men  revolt  and  become  selfish,  whilst  ])rosperity  makes  them 
charitable. 

The  services  that  Hygiene  renders  are  so  ranch  more  appre- 
ciated as  they  are  evident  and  pal[iable. 
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The  cure  of  diseases  by  remedies  has  its  unbelievers,  but 
Hytrieiie  ha.s  nniie,  Hor  ian^ua^e  is  iutellifjible  to  every  en- 
lightened mind.  She  imposes  no  sacriHces  In  exeliange  for  tlie 
services  she  renders.  The  companion  of  tU^cency  aud  comfort, 
she  marches  in  line  with  them. 

The  expenditm*e  she  neces!?itutes  h  mf>nev  well  invested,  for 
there  is  uathintr  so  costly  na  sickness,  if  it  is  not  death;  and  all 
that  is  spent  in  procuring  health  turns  out  to  be  a  realized 
economy. 

One  of  the  main  elements  of  happiness  is  health.  It  is  the 
possessitm  of  no  class  or  rank,  and  may  bless  the  pauper  whilst 
it  is  denied  to  the  monarch.  Compared  to  health  all  tlie 
luxuries  of  wealth  and  all  the  trappings  of  pomp  are  as  uothint^, 
Sliakespeare  truly  says  in  Henry  V*  of  the  poor  bin<l  who 
**  like  a  lackey  from  the  rise  to  set,  sweats  in  the  eye  of  Pluebus, 
all  night  sleeps  in  Elysium."  The  sleep  that  he  has  earned 
ontweighH  the  riches  of  a  king. 

I  cannot  concluiie  these  few  remarks  without  aridina;  my 
humble  tribute  to  the  self-denying  labours  of  the  late  Dr.  Farr 
and  Dr.  Parkes,  and  many  others  still  living;  and  hist,  but  not 
least,  to  the  renowned  Pasteur,  whose  lifehmg  exertions  in 
various  paths  of  medical  research  h.ive  conferred  lasting  benefits 
upon  liumanity,  and  added  a  bright  halo  of  glory  to  their  awn 
revered  names. 


Dr.  J,  F,  J.  SiKES  (London),  observed  that  Dr.  Livy  had  brought 
otit  a  rath«3r  important  point-  in  his  excellent  *'  History  of  Medicine." 
He  gave  them  the  fact  thfvt  medicine  was  oHginally  an  attribute  of 
the  priest,  and  the  physician  was  an  after  creation.  Now  the  duty 
of  a  priest  was  not  only  to  cure  bis  flock,  hut  his  much  great-er  f  nnc- 
tion  was  the  prevention  of  spiritual  disease.  Just  in  the  same  way 
the  physician  had  a  greater  function  than  curative  medieine.  He 
had  the  function  of  prevention,  and  it  seemed  to  him  tbit  from  time 
immemorial  it  had  been  the  duty  of  the  physician  to  prevent  the 
individual,  the  family,  the  couimunity,  from  running  into  disease. 
They  recognised  the  fact  that  it  was  the  physician  s  duty  to  take  upon 
himself  certain  state  functions.  They  recognized  thia  in  their  lec^i:*- 
iature,  in  their  hospitals,  both  of  curative  and  preventive  medicine. 
The  physician  had  a  etate  trust  as  well  as  an  individual  trust ;  he  waa 
not  only  the  physician  to  individual  patients,  but  also  had  charge  of 
the  interests  oi  the  whole  community  whilst  ministering  to  one 
member  of  it. 

Professor  J.  RtJSSBLL  Eeynolds,  M,D.,  F.K.S.  (London),  said 
he  thought  a  paper  ao  learned  and  so  interesting  was  deserving  oE  all 
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tlie  tliaoks  wliich  ii  meeting  of  tJiat  Congress  could  give.  Miicli  of  it 
^^*a.s  out  of  the  ordinary  Inm  of  thought,  and  there  was  much  within 
that  Hne,  so  that  it  hud  a  double  value.  He  was  quite  sure  the  mem- 
bers of  the  Aayociatiou  would  he  happy  in  expressing  their  thanka  to 
Dr.  Livy  fur  his  exceedingly  iiitereiiliug  paper. 

Dr.  Alfrei>  Cahpexteb,  (Croydon),  asked  Dr.  Sykes  whether 
this  country,  or  wh€*tlier  the  church,  or  whether  any  deuonnnation  or 
set  of  ministers,  would  for  one  moment  agree  to  the  principle  that 
when  one  of  their  ficjok  became  the  subject  of  some  vice,  or  did  some- 
thing which  was  opposed  to  the  law  of  the  land,  it  wa-*  any  part  of 
their  duty  to  notify  that  to  the  state  ?  He  thought  that  at  once  took 
out  the  sting  from  Dr.  Sykes'  remarks  concerning  the  compulsory 
notification  of  infectious  diseases  aa  io  it  being  the  duty  of  the  clergy- 
man and  the  doctor  to  make  known  the  delinqueuces  of  their  friends 
and  employers. 


On  "  Our  Pioneers,''  by  Alfred  Carpenter,  M.D.,  C.S.S. 

Carab. 


Tfie  position  of  the  Sanitar}*  Institute  t-owards  thn??e  who  have 
laid  the  fuundation  of  progressive  sanitary  work  in  this  fouiitry, 
may  very  well  engaj^e  our  attention  for  a  short  timedurin|T  this 
Contrress.  It  is  importjiiit  for  us  not  to  lose  sight  of  the  object 
for  which  these  Conp'esses  are  held,  and  t!ie  principle  whicli 
underlies  our  actual  position.  Wc  are  enrolled  as  a  Sanitarv 
Institute?,  for  the  jnirpose  of  popularising  a  knowleil|re  wbicli 
must  lie  sounrl,  pro^'essive,  and  especially  that  which  is  actually 
useful  to  those  who  are  at  T-vork  in  developing  sanitation  as 
a  science  in  different  localities.  We  obtain  t!ie  facts  upon 
which  the  edifice  lus  a  scientific  building  should  be  reared, 
from  experience  rather  than  from  theory :  but  before  sutisfac- 
tory  experience  can  be  gained,  theory  must  l>e  promulgated  and 
supported  by  some  kinds  of  facts,  in  sonie  cases  they  may  be 
assumed,  in  others  they  have  been  only  observed  by  a  limit^-d 
nnmlier  of  [jersons,  indeed,  sometimes  consisting  of  a  single 
individual- 
Fifty  years  ago  sanitary  observers  could  be  counted  npon  the 
fingers*  ends.  Their  \vritings  remain  among  us  to  shew  tlie  truth- 
fulness of  their  observations  :  some  of  their  works,  it  is  true,  are 
based  upon  ancient  doctrine.     The  exactness  of  the  deductions 
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whicli  they  maJc  from  what  they  saw,  and  what  they  guessed  at, 
Ciin  be  proved  by  the  experience  of  the  present  day.  The  earliest 
of  oiir  19th  century  pioneers  have  passed  away,  eooi para tively 
unrecognised  by  the  State,  and  nncared  for  by  the  country  at 
larpe  ;  but  they  are  venerated  by  tliose  men  who  have  assisted 
to  found  the  Sanitary  lustitute,  and  its  necessary  ciillcii^Tue, 
The  Parkes  Museum.  Some,  bke  Chad  wick,  Simon  and  Kaw- 
liuson,  still  live  to  see  the  results  of  their  labours  established 
upon  a  firm  basis,  which  l)ecomes  all  the  stronger  the  more  it  is 
examined  by  the  aid  of  our  present  advances  ;  others  are  not 
now  with  us  in  the  flesh  on  this  earth,  hut  their  mantle  is  here. 

I  am  led  to  make  these  introductory  remarks  in  consequence 
of  the  action  which  has  been  initiated  by  the  Council  of  the 
Institute.  Tliey  pid dished  an  abstract  of  the  works  of  Dr.  W. 
Farr,  on  "Vital  Statistics/'  in  the  year  1885.  The  volume 
contains  a  mass  of  facts  which  must  assist  the  earnest  Sani- 
tarian in  all  future  ages.  I  am  not  about  to  quote  from  that 
work,  it  was  well  reviewed  by  your  then  Chairman  of  Conncil^ 
Sir  D.  Galton,  at  the  last  Congress.  I  hope  it  is,  or  will  he 
possessed  liy  all  enquirers  into  sanitary  statistics,  and  especially 
oy  the  Members  of  this  Congress,  but  I  wish  to  tiraw  your 
attention  now  more  especially  to  the  sequence  of  that  work. 

The  Institute  is  founded  principally  for  the  purpose  of  pt)pu- 
larising  sanitary  knowledge,  to  bring  its  fundamental  principles 
within  the  reach  of  the  public,  as  well  as  to  stamp  those  who 
presume  to  act  as  ex|M?rts  with  a  stamp   wliich  indicates  the 

fenuineness  of  their  presumption.  The  puhlication  of  Dr. 
'arr  s  works  was  the  result  of  a  suggestion  made  at  the  Glasgow 
Congress  in  l^S^S,  by  Dr.  Gairdner.  I  made  it  my  duty  to  take 
up  that  suggestion,  and  urge  its  applicability  and  the  advantages 
to  be  obtained  from  it,  upon  the  counciL  The  se(juence  of  our 
work  was  the  appearanceof  the  volume  and  its  significant  ap]>rov;il 
by  sanitarians  in  all  countries.  The  council  perceived  that  they 
should  not  rest  satisfied  with  an  issue  of  Farr's  works  alone,  and 
looking  over  the  history  of  the  past,  it  wns  impossible  for  them 
to  shut  their  eyes  to  a  demand  for  a  continuance  in  the  same 
path. 

It  appeared  to  them  that  John  Simon's  writings  had  assisted 
to  promote  true  sanitary  work,  without  t!ie  actual  author  being 
recognised  in  his  true  light.  They  changed  the  name  of  the 
committee  to  whom  was  entrusted  the  publication  of  Farr's 
Works,  from  that  of  the  "Farr  Committee/*  to  that  of  the 
"Sanitary  Publications  Committee,"  and  instructed  them  to 
bring  out  an  abstract  of  John  Simon's  Works  provided  J.  Simon 
would  assist,  and  approve  of  the  project.  This  action  is  a  new 
departure  uj>on  a  road  not  at  first  recognised  as  suitable  for  the 
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council  to  take,  but  wbich  events  point  out  as  a  pro|>er  one  to 
be  follnwed  in  the  future.  My  object  in  reading  tliis  paper  ia 
to  present  the  two  volumes  to  your  notice  which  have  just  been 
issued  from  tlie  office  of  the  Institute,  iiud  to  ask  the  meiobers 
of  this  Congress  to  carefully  read  them  from  begiuniog  to  end. 

Dr*  Farr  H  Works  were  compiled  from  dry  statisticul  records, 
and  are  mure  fitt-ed  for  consultation  as  works  of  reference,  and 
for  earefid  annotation  and  mental  notes  than  for  js^t-neral 
reading.  John  SInion*s  are  readable  by  the  general  public,  and 
capable  of  being  understood  by  the  simplest  intellect.  His 
reports  tc>  the  City  of  London  commenced  in  1849,  dealing  with 
questions  of  house  drainage  and  cesspool  abominations  which 
tueu  existed  in  the  city;  the  dwellings  of  the  |vfuir;  over- 
crowding; preservation  of  t^pen  spaces;  offensive  and  injurious 
trades  ;  smoke  nuisance  ;  intra-ninral  interments  ;  a  review  of 
the  general  work  of  Sanitary  Inspecturs  are  all  dealt  with  in  a 
spirit  of  freshness  and  vigoui*  which  surprises  me,  even  to-tiay 
on  re-reading  them  again,  though  they  directed  me  to  sanitary 
w^ork  thirty-seven  years  ago,  when  I  had  the  privilege  of  acting 
as  Mr.  Simon's  di^esser  in  St.  Tfiomas'  Hospital,  and  of  reading 
his  reports  in  the  columns  of  a  Lomlon  Daily  Paper. 

Since  that  time  intra-mural  intermeuta  have  ceased,  though 
at  the  time  named  more  than  2,000  dead  bodies  were  antnudly 
interred  witliin  the  precincts  of  the  City  of  London,  and  the 
whole  place  was  then  riddled  with  cesspools.  Smithfield  and 
all  its  horrors  has  also  disappeared,  slaughtering  of  cattle 
is  illegal,  and  no  longer  takes  place  in  the  city.  Overcrowding 
is  diminished,  but  it  still  exists  t^  a  serious  extent ;  cisterns  are 
still  in  use  for  the  supply  of  water,  though  a  constant  supply 
was  insisted  upon  by  their  accomidislietl  medical  officer  of  health 
in  W5^ ;  and  though  the  common  right  of  the  neighbourhood 
to  breathe  uncontamiuated  atniosjdiere  was  urged  upon  the  local 
authority  of  that  day  in  incontrovertible  terms,  it  still  continues 
to  be  contaminated  ni  various  ways  but  too  evident  to  the  senses. 
The  strongest  Coqioratiou  in  tht^  world  has  not  been  able  to  put 
a  8to[i  to  the  smoke  nuisance,  tu  intermittent  water  supply,  or  t-o 
stinking  sewers.  True  the  atmusjdiere  of  the  City  of  Loudon, 
except  when  invaded  by  smoke  from  the  desert  of  liouses  which 
surround  it,  may  compare  very  favourably  with  Bolton,  because 
the  chimney- shafts  of  mannfactories  do  not  defile  the  air  as  they 
still  do  in  this  part  of  the  kingdom.  The  smoke  from  private 
chinnieys  is,  however,  rai/idly  teniling  to  ju-oduce  smoke  fogs  in 
some  parts  of  the  Metropolis,  every  day  in  the  year  according 
as  the  wind  veres  from  one  point  of  the  compass  to  the  other. 
Mr.  Simon  deals  with  private  fire-places  in  a  way  that  shows 
ike  great  power  of  observatioc  wliich  he  possessed  in  1850  as 
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well  as  now.  It  woald  be  impossible  for  me  in  the  short  time 
at  my  disposal  to  do  more  than  to  urge  you  all  to  read  and 
digest  these  remarkable  reports,  and  1  may  then  ask  whether 
public  education  has  really  advanced  us  rapidly  as  we  are  giving 
ourselves  credit  fur.  The  aboiniuatiuiis  wliich  existed  in  the 
City  of  London  in  1849,  coatiiiue  to  exist  more  or  less  In  many 
of  our  smaller  towns  as  well  as  in  some  of  our  large  ones. 
Cesspools;  containinated  water  supplies;  the  pollution  of  the 
atmosphere  by  wasted  fuel,  continue  to  make  their  annual 
tribute  to  the  <leath  roll  of  the  country,  in  spite  of  the  work 
whicli  sanitarians  sire  striving  to  accomplish. 

To  me,  the  reading  of  John  Simon*s  reports  is  like  to  the  read- 
ing of  a  chapter  in  history  or  of  some  sensational  romance ;  they 
commend  themselves  to  me  for  their  clearness  of  expression^  and 
for  their  striking  simplicity,  which  enabled  the  City  (/ommis- 
sioners  to  easily  grasp  some  of  the  most  difficult  problems  of 
their  work,  and  to  da  the  best  they  could  to  educate  a  changing 
pofjulatiou  like  to  that  which  tlie  city  always  possesses.  They 
nave  done  somctliiug,  but  the  most  difficult  part  of  their  work, 
viz.,  the  overthrow  of  vested  rights  has  defied  their  power,  and 
smoke  continues  to  sit  upon  the  Metropolis  like  a  pall.  The 
smoke  nuisance  in  London  as  well  as  m  all  our  manufacturing 
towns,  is  a  proof  that  conuuerce  is  stronger  in  Its  entangle- 
ments than  is  the  demand  for  safety  to  life. 

Mr,  Simon  also  deals  with  the  prophylactive  measures  to  be 
taken  against  the  hivasion  of  cholera  in  a  masterly  style,  which 
shows  the  firmness  of  the  foundation  upon  which  he  worked. 
Let  me  read  you  a  short  extract  as  to  the  specific  causation  of 
cholera,  written  in  1853, 

He  says:  "  But,  deeply  impressed  as  I  am  with  the  importance 
of  these  considerations,  I  esteem  it  of  still  higher  conseouence 
if  measures  are  ever  to  be  taken  for  an  effective  prevention  of 
the  disease,  that  the  priuciple  of  its  »pecijic  causation,  should 
be  stedfastly  kept  in  view.  What  may  be  the  exact  chemistry 
of  this  process,  I  do  not  pretend  to  say,  urging  only  that,  in  all 
human  probability,  the  poison  arises  in  specific  changes  im- 
pressed Dv  some  migratory  aijent  upon  certain  refuse-elements 
of  life.  Perhaps,  nowhere,  and  certainly  not  before  your  Hon. 
Court,  can  it  be  desirable,  in  the  pi-esent  immatunty  of  patho- 
logical knowledge,  to  argue  as  to  the  first  origin  or  absolute 
nature  of  that  wandering  influence  which  determines  in  par- 
ticular localities  the  generation  of  epidemic  malaria.  Simply, 
since  it  leads  to  aU-important  practical  conclusions,  let  this 
distinction  be  recognisecl :  that  which  seems  to  have  come  to  us 
from  the  East  is  not  itself  a  poison,  so  much  as  it  is  a  test  and 
touchstone  of  poison.     Whatever  in  its  nature  it  may  be,  this 
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at  least  we  know  of  its  ojferation.  Past  millions  of  scattered 
population  it  moves  innocuous.  Througli  the*  unjwliuted  atmos- 
phere of  cleanly  districts,  it  mi^nites  sikMitly,  without  a  blow  ; 
that  which  it  can  kindle  into  poison,  lies  not  there.  To  the 
fouK  damp  breath  of  low-lyiiitr  cities,  it  comes  like  a  spark  to 
powder.  Here  is  contained  that  which  it  can  swiftly  make 
ilcstrnctive^ — jioaked  into  soil,  sta^iant  in  water,  griming  the 
pavement,  tainting  the  air— the  slow  rottenness  of  unrcmoved 
excrement^  t^  which  the  first  contact  of  this  foreign  ferment 
brings  the  occasion  of  changing  into  new  and  more  deadly 
combinations." 

We  have  not  advanced  much  n[ion  this,  except  to  isolate  the 
"  migi'ator\'  agent/'  and  [irove  the  truth  of  all  else  advanced  in 
the  above  doctrine. 

Let  me  make  another  extract  from  the  same  Report,  Mr, 
Simon  says  to  his  Court  (p.  117,  vol.  L) :  "You  will  excuse 
*'  me,  I  hope,  in  consideration  of  the  anxieties  of  my  office,  if  I 
**  seem  sujjcrlluously  cautions  in  reminding  yon  that  the  test  of 
"successful  sewers  lies  in  an  inodorous  fultilment  of  their  duty, 
"  and  that  every  complaint  of  offensive  emanations  indicates,  in 
'*  jiroportion  to  its  extent,  a  failure  of  that  sanitary  object  (viz., 
''  the  removal  of  excreta)  for  which  the  construction  was  de- 
'*  signed.*' 

Go  where  we  will  we  hear  complaints  of  smells  from  sewer 
gratings,  from  sewer  ventilators,  from  sewer  junctions.  The 
sanitary  iloctors  are  tinkerinc^  awtiy  in  trying  to  remove  the 
smell  in  every  tovvn,  notably  tliat  iu  which  1  reside.  Thnusauds 
of  pounds  are  Ijciug  spent  in  trying  to  remove  the  effects  of  an 
evil  which  ought  not  to  exist  at  all,  and  when  it  does  exist 
informs  us  thsit  the  constructing  engineer  has  failed  to  re- 
Cfignise  the  teaching  conveyerl  in  Mr.  Simon's  Report  of  1853, 
and  has  not  understood  the  fundanienral  principle  conveyed  in 
the  fact  tbat  the  sewer  must  be  uiOthtrtuit  to  be  successful.  So 
long  as  they  continue  to  allow  of  de]>osit  in  any  pait  of  their 
course,  they  are  failing  in  their  duty  and  reflecting  upon  the 
ability  of  those  who  constructed  them.  Engineers  may  rebel  at 
this  doctrine,  but  it  is  nevertheless  the  basis  of  all  true  sewer 
work,  and  Mr.  Simon's  views  should  be  tlie  view  of  all  of  us. 

The  antagonism  to  vaccination  which  is  rising  among  our 
people  from  the  innate  love  of  liberty  which  belongs  to  the 
Anglo-Saxon  and  the  Scandinavian  races,  and  their  detestation 
of  coercion  in  any  form,  urdess  that  coercion  coincides  with 
their  ideas  of  jusUce,  is  likely  to  gi\e  some  troulde  to  sanitary 
authorities.  The  publication  of  Mr,  Simon's  i-eports  to  the 
Local  Uovernment  Board,  on  "The  History  and  Practice  of 
Vaccination,''  carried  up  to  the  year  1871,  comes  in  very  op- 


ALjEEB  CAEPENTER. 


133 


portuoely  at  this  present  titne.  The  reports  are  readable  Ly 
the  general  publiL',  they  are  written  in  simple  lauguagCj  they 
are  cf>nvincing  to  the  unprejudiced  enquirer,  and  they  are  now 
published  most  opportunely  in  a  form  which  will  place  them 
within  the  reach  of  every  sanitary  authority  in  the  kingdom, 
whilst  the  blue  hooks  in  wliicb  they  first  appeared  are  scai'cely 
accessible,  and  many  are  out  of  |>rint.  If  every  local  authority 
were  to  subscribe  for  the  work,  and  place  it  at  the  disposal  of 
the  Members  of  the  Sanitary  Committee  and  their  Medical 
Officers  of  Health,  they  wouhl  make  a  satisfactory  investment 
and  have  the  facts  before  them  upon  which  our  adhesion  to 
%^accination  is  based,  in  a  way  which  cannot  be  controverted. 
The  report  occupies  246  jiages  of  the  first  vohune,  and  should 
be  read  by  all  sanitary  workers,  and  when  possible  its  deductions 
should  be  published  in  all  districts  in  which  objections  to  vacci- 
nation are  at  this  time  being  used,  either  for  political  [mrposes 
or  personal  advantage,  or  to  serve  the  purposes  of  |>ersooal 
vanity. 

The  report  upon  the  sanitary  state  of  the  people  of  England, 
written  in  1858,  is  like  to  readitiLj  some  exciting  rmiiance.  In 
that  re|>ort  Mr.  8tnn>n  ckarly  })roves  that  **  The  local  excesses 
**  of  fatality  are  due  to  local  circumstances  of  aggravation.  That 
*'  those  aggravating  local  circumstances  are  such  as  it  is  fully 
**  possible  to  counteract,  and  of  the  total  mortality  ancrilwd  to 
**  their  influence,  a  large  share  is  preventable,"  The  simple 
meaning  of  tliat  sentence,  which  I  regard  as  an  axiom  of  sani- 
tary Euclid  is,  that  in  any  district,  wfietker  it  be  in  Bolton,  or 
an}"whcre  else,  if  the  mortality  is  considerably  above  the  death- 
rate  elsewhere,  there  is  defect  of  administration,  and  neglect 
of  duty  which  should  be  brought  home  to  someone,  and  visited 
by  that  punishment  which  public  opinion  is  capable  of  afford- 
ing; a  tribunal  to  which  alone  we  have  the  power  of  appeal  in 
such  cases.  But  we  ought  not  to  be  obliged  to  rest  here.  The 
lijglier  mortality  is  made  up  of  a  number  of  single  figures,  some 
of  them  are  induced  by  a  low  state  of  health,  for  which  the 
local  authority  is  responsible,  but  others  are  clearly  due  to  sani- 
tary defcct.s  in  the  home  of  the  deceased  person.  The  work  of 
Simon,  and  others  of  his  stamp,  has  proved  that  such  deaths 
Deed  not  occur.  The  local  authority  is  quite  aware  of  this  fact, 
and  I  turn  to  the  legal  profession  for  a  remedy.  The  right  of 
Action  against  railway  companies  has  maile  the  seat  of  a  rail- 
way carriage  the  safest  place  in  which  it  is  possible  to  sit  when 
tmv^elliug.  I  would  give  a  right  of  action  against  every  local 
authority  when  death  bus  resulted  from  preventable  disease, 
which  has  arisen  in  any  given  locality,  and  leave  it  to  the  latter 
to  recover  from  the  owner  of  the  propert)^  if  it  should  be  shown 
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that  there  was  neglect  of  duty  on  his  part  in  not  complying 
with  the  bye-laws  of  the  district  iii  which  the  projierty  is 
situated. 

But  I  am  leaving  the  subject  of  my  paper^  which  is  a  review 
of  Mr.  Simon's  reports. 

The  second  volume  begins  with  reports  to  the  Privy  Council 
in  1859,  upon  the  distribution  of  disease  in  Englancl,  and  the 
circumstances  by  which  it  is  occasioned,  with  spucial  reft'rence 
to  diarrha^al  and  diphtherial  <iistricts.  As  regards  diarrhoea, 
lie  says :  '*  it  is  not  practicable  to  give  any  shurt  analysis 
except,  perhaps,  by  saying  almost  in  a  word  that  from  first  to 
last  tliev  constantly  illustrate  the  preventabUity  of  diarrhoeal 
death."  '  (Page?.)* 

The  excess  of  mortality  from  diarrhoea  has  in  all  places  been 
coincident  with  the  products  of  organic  decomposition,  es]*ecially 
of  buniau  excreta  or  the  habitual  driukiug  of  impure  water. 

The  rejmrtof  1800  has  reference  to  lung  diseases.  He  clearly 
proves  that  want  of  ventilation  in  in-door  work-places  gives 
rise  to  the  presence  of  an  atmnspbere  which  specially  instates 
the  lungs.  Some  businesses  set  up  what  are  styled  "industrial 
lung  diseases,*'  such  as  grinders  and  steel  polishers,  china  scourers 
and  potters,  cotton  carders  and  flax  workers,  miners,  the 
uuvvholesome  circumstances  of  domestic  manufacture,  such  as 
those  of  straw  nlaiters,  glove  makers,  lace  makers,  and  silk 
workers,  &c.  Mr.  Simon  shews  that  iiulustrial  lung  disease  is 
preventable,  and  he  asks  in  forcible  language  why  preventive 
measures  are  not  adopted. 

Mr.  Simon  thinks  that  (page  51),  "practically  it  seems  certain 
*'  that  an  iurk'tinitely  long  time  must  elapse  before  better  results 
"  can  be  brought  about  by  agencies  winch  are  now  in  uperatitm, 
**  and  that  year  after  year  as  far  forward  as  any  present  judgment 
**  would  unwillingly  speculate,  the  same  terril>le  waste  nf  arkdt 
**  life,  must  with  no  gi*eat  mitigation  continue  unless  the  legis- 
**  latiire  see  fit  to  provide  by  special  enactment,  for  more  who!e- 
**  some  conditions  of  labour." 

Tins  is  a  question  which  is  now  very  much  in  the  bands  of  the 
operatives  tfieniselves.  If  they  would  return  as  their  repre- 
sentatives in  the  House  of  Commons  earnest  sanitarians,  instead 
of  men  whose  pecuniarj^  interest  is  against  sanitary  ex j)enditure, 
if  they  would  send  men  like  *Simfui  himself,  who  would  work 
for  science  sake,  and  not  for  the  ''Almighty  Dollar*'  alone,  the 
working  man  might  see  an  end  to  the  tribute  now  exacted  by 
thoNC  whose  principal  consiileration  is  the  present  profit  upon 
the  work  done,  and  a  return  for  the  ca|)ital  m vested. 

But  1  must  not  trespass  further  upon  your  time  except  to 
point  out   that  you  should   insist  upon  your  representatives 
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reading  and  carefully  studying  the  facts  brourrbt  forward  by 
Mr.  Stn\i»n  in  their  various  references  to  the  social  state  uf  the 
people  of  England,  as  regards  the  character  of  their  work,  and 
the  influence  which  their  food  has  U|>on  their  physique,  both 
bodily  and  mentah 

The  rise  and  fall  of  values  in  food  is  shewn,  in  other  parts 
of  the  work,  to  bo  accompanied  by  rise  and  fall  in  mortality. 
A  rise  in  the  price  of  bread  stuffs  k  followed  by  a  rise  in 
tJie  death  rate,  and  vict'  i^ermi.  Are  we  prej^ared  as  a  nation 
to  allow  this  rise  to  he  effected  by  legislative  means  ?  Depend 
upon  it,  gentlemen,  that  when  profit  is  pui'chased  hy  blood, 
when  money  is  made  by  the  slaughter  of  innocent  women 
and  childi*en,  as  well  as  by  a  death  toll  of  bread  winners, 
there  will  be  a  retribution  upon  those  who  cause  it,  just  as 
at  this  moment  retribution  is  falling  upon  the  landowners  of 
Enghind  for  neglecting  tlieir  duty  to  the  poor  of  this  land  when 
bread  was  rlear,  and  the  agricultural  value  of  land  treble  that 
which  belongs  to  it  now.  They  took  their  tithe  in  paying  low 
wages,  and  allowing  a  high  death  rate  to  ravage  the  country. 
They  neglected  to  ]»rovid6  healthy  homes  for  their  laboui-ers,  or 

^to  give  them  a  healthy  water  supply,  and  now  we  liave  in  many 
parts  of  the  country  land  which  cannot  pay  the  expense  of  work- 
ing ami  bear  its  ordinary  burthens.  We  have  an  agricultural 
population  whose  only  look  out  in  old  age  is  the  workhouse,  with 
the  coustH|uent  high  poor  rat^,  Jiud  the  flocking  of  the  agricultural 
population  into  our  miniufacturing  towns.  Surely  our  land- 
owners will  be  wise  in  time,  and  take  measures  to  bring  back 
the  tillers  of  the  soil  to  the  soil  which  asks  to  he  tilled,  and  in 
ao  doing,  they  must  take  the  nnizzle  off  the  ox  who  is  treading 

'out  the  com  ;  that  is,  if  Great  Britain  is  to  produce  food  for 
the  j)eople  who  live  uptyn  her  shores.  There  Is  an  intimate 
relation  between  the  sanitary  state  of  our  bread  winners  and 
their  families,  and  the  soundness  of  our  political  system.  Mr. 
Simon  sliews  us  in  clear  and  unmistakable  language  that 
national  vigour  can  only  be  obtained  by  preserving  our  national 
health,  and  national  health  is  not  at  the  (iresunt  time  in  the 
most  satisfactory  state,  and  as  a  couse/iuence  nati^mal  vigour  is 
declining. 

In  ctmebision,  let  me  point  out  the  enormous  work  wdnch  has 
been  effected  in  this  direction  by  a  very  small  expenditure. 
Something  less  than  £2,000  a  year  has  been  voted  by  various 
governments  for  experiment,  research,  and  professional  en<]uiry 

■MS  to  the  incipience  of  disease,  whilst  many  millions  are  being 

'expended  in  life-destroying  agencies,  I  urgently  ask  om*  econo- 
mists to  look  favourably  upon  the  expenditure  in  the  former 
direction,   as    tending   much    more   to   the  protection   of   the 
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country,  by  promoting  health,  than  do  the  millions  voted  for 
warlike  stores. 

Nothing  will  convince  my  liearers  upon  this  ]>oint  so  clearly 
as  will  the  reading  of  Mn  Simon's  re|«urt8.  I  priiy  you  there- 
fore to  study  tliem  carefully,  and  to  urge  all  students  in 
sanitary  leiirnintx  to  do  the  same. 


Lord  BASEPfo,  F.B.S.  (LoDdmi),  thanked  Dr.  Carpenter  for  the 
eloquent  address  he  had  just  delivered,  and  for  the  good  heeling 
towards  the  population  of  the  country  wliich  his  closing  remarks 
exhibited,  and  still  more  for  the  toil  he  had  takt?n  in  bringing  to  their 
notice  in  ao  emphatic  manner  the  admirable  reports  of  Sir  John  Simon, 
As  hu  stated  la^t  evening  to  the  assembled  Cungreea,  Sir  John  Simon 
was  one  of  the  greatest  benefactors  this  generation  had  witnessed. 
He  thought  Dr  Carpenter  had  been  a  little  atrtuig  in  some  lauj^uage 
he  bad  iwed  in  the  latter  portion  of  his  statement ;  especially  was 
be  UDJust  he  thought  in  his  remarks  concerning  employers  of  liilwiir 
and  of  the  agricultural  classes  in  regard  to  the  conditions  of  henlth 
they  found  around.  It  might  be  said  he  thought  that  the  knowledge 
we  now  possessed  upon  these  questions  of  public  health  had  been 
brought  about  by  experience  within  a  comparatively  small  number  of 
yearii.  Overcrowding  and  diseases  which  followed  the  insanitary 
condition  of  our  dwellings  were  not  in  existence  at  the  time  of  the 
plague  of  London,  at  all  events,  not  in  the  same  way  nor  proceeding 
from  the  same  causes.  It  was  rather  extraordinary  that  with  the 
great  number  of  diseases  they  had  become  acquainted  with  of  late 
years  the  ravages  of  them  had  been  comparatively  trifling.  They 
were  worst  in  the  dark  ages,  when  the  population  was  much  more 
scant  and  scattered  than  now,  and  so  free  from  some  of  the  injurious 
conditions  they  dow  knew  to  be  most  rife  in  producing  disease  and 
death.  He  did  not  want  t<o  be  over  critical,  but  in  the  latter  portion 
of  Dr.  Carpenter's  remarks  it  was  imputed  that  the  agricultural 
labouring  classeij  were  suffering  severely  from  the  default  of  their 
©mpfoyers  in  not  providing  proper  dwellings  for  them.  Far  l>e  it 
from  him  to  deny  that  it  was  in  many  cfises  true^  but  he  thought  in 
justice  it  should  be  remarked,  what  gentlemen  of  experience  in  that 
room  could  confirm,  vix.»  that  the  great  miijority  of  the  land-owning 
classes  of  this  kingdom  had  been  for  years  engaged,  and  at  no  small 
sacritice,  in  improving  the  houses  in  the  villages  wound  them.  He 
considered  that  in  the  purlieus  of  villagps  and  small  towns  in  which 
labourers  for  the  most  part  resided,  and  to  which  Dr.  Carpenter's 
remarks  were  justly  applicable,  the  dwellings  were  for  the  most  part 
the  proj»erty  of  small  tspeeulators,  who  were  very  fond  of  expending 
sm&U  sums  of  money  in  the  erection  of  laljourers'  cottages.  At  all 
etentd,  that  was  his  own  experience  in  the  part  of  the  country  in 
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which  he  dwelt.  Again,  Dr,  Carpenter  seemed  to  point:  to  the  greed 
of  the  capitalist  clasaea  in  extracting  to  the  utmost  what  tbey  could 
from  the  labourers  whom  thej  employed,  without  regard  to  their 
social  aud  healthy  condition.  But  he  might  say  from  his  own  experi- 
ence that  some  of  the  most  important  manufacturers  of  the  country 
were  amongst  the  most  urgent  and  foi-emost  in  premising  upon  the 
government  to  which  he  belonged  tlie  necessity  o£  works  on  sanita- 
tion. This  spirit  had  been  displayed  by  men  interested  in  alkaline 
works  ;  and  the  same  might  be  siiid  with  regard  to  the  Act  he  alluded 
to  on  the  previous  evening  for  the  prevention  of  river  pollution,  which 
could  not  have  been  pa^ssed  into  law  had  it  not  been  with  the  concur- 
rence of  a  great  number  of  those  manufacturers  whose  trade  and 
whose  industry  were  undeniably  to  be  inttsrfered  with  if  the  legisla- 
tion were  to  be  put  into  immediate  operation.  Speaking  generally^ 
he  thought  they  must  admit  that  those  who  had  been  foremost  in 
urging  the  necevsaity  for  sanitary  legislation  bad  not  been  so  much 
the  sufferers  themselves,  but  rather  the  benevolent,  intelligent,  and 
wealthy  employers  who  had  seen  the  necessity  of  it.  They  luust  not, 
be  thought,  be  too  hasty  in  finding  fault  with  this,  that^  or  the  other 
olafi9  of  society,  when  they  remembered  that  the  whole  of  8(X!iety  had 
advanced  in  knowledge  and  experience  to  practical  results,  which 
they  knew  had  taken  place  during  the  hwt  twenty  or  thirty  years. 
They  certainly  had  a  right,  and  the  society  was  foimded  for  that 
purpose,  to  hit  up  their  voices  in  complaint  against  shortooniings 
wherever  tbey  could  find  them,  and  no  one  had  done  great**r  service 
in  his  day  than  Sir  John  Simon.  He  was  courageous,  untlinching, 
and  determined  i  and  those  who  were  engaged  in  practical  work  for 
the  benefit  of  mankind  must  know  that  without  enthiiMiaHm  and 
determination  a  movement  lost  half  its  initial  tbrce,  and  so  failtkl 
in  bringing  about  the  results  which  were  desired.  He  thought  l>r. 
Carpeater's  paper  would  have  the  best  results,  aa  it  would  induce  all 
of  them  to  study  the  volumes  he  had  referred  to. 


Professor  HByai  Eobinsox,  M.Inst.C.E.  (London),  expressed  his 
pleasrure  at  the  interest  which  the  meeting  had  evinced  on  the  pre- 
sentation of  the  two  works  referred  to,  having  been  associatod  with 
Dr.  Carpenter  on  the  committee  to  which  the  Institute  had  entrusted 
these  publications.  There  was  one  part  of  the  paper  to  which  as  an 
engineer  he  desired  to  refer,  with  the  view  of  protesting  against  the 
fitateaient  that  *^  engineers  may  r^bel  '*  at  the  doctrine  that  the  sewer 
must  not  be  the  meaos  of  causing  deposits  or  of  creutiog  smells.  He 
was  sure  that  every  engineer  in  the  room,  or  who  read  this,  would 
concur  in  his  protest*  as  every  skilful  and  competent  engineer  w^as 
fully  alive  to  these  evils,  and  provided  against  their  existence  or  con- 
tinuance. There  were  cases  where  incompetent  people  were  employed 
by  parsimonious  authoritiee  to  lay  out  sewerage  works,  and  failure 
resulted  with  the  consequent  injury  to  health,  but  he  would  object  to 
such  people  being  called  engineers  in  the  sense  in  w^hich  the  expres- 
sion would  read  in  the  passage  to  M'hich  ho  had  referred. 
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Mr.  H,  M.  Paqb,  M.D.  (Bedditch),  expressed  hia  obligations  to 
Dr.  Carpenter,  one  of  their  beat  known  sanitarians,  tor  the  splendid 
address  he  had  delivered  that  afternoon,  especially  that  part  of  it 
which  4^m bodied  the  highest  aims  that  hygiene  had  in  view.  It  was  a 
fact,  however^  that  at  the  present  daj  the  attainmeut  of  tliOf*e  aims 
were  in  some  sense  Utopian.  For  instance,  Dr,  Carpenter  spoke  of 
recovering  compeasation  where  it  hatl  been  proved  that  disease  vpaa 
preventable.  There  was  no  remedy  against  the  authorities  in  the 
present  stjite  of  legislation  for  this.  yp4?aking  from  his  own  ex- 
perie'nce  of  rural  and  small  sanitary  districts,  he  could  say  that  one 
of  the  greatest  defects  of  legislation  and  sanitation  as  they  at  present 
stood  was  that  there  existed  no  adequati*  supervision  of  the  authorities 
of  small  di'>tnct8  by  the  central  authority.  One  of  the  consequences 
of  this  had  been  well  pointed  out  by  Prof.  Robinson,  Incompetent 
engineers  were  called  in,  and  they  got  sewage  and  other  works  con- 
structed which  did  not  fulfil  their  essential  requirements.  We  want 
a  county  or  central  authority  which  should  exercise  more  supervision 
by  systematic  inspection,  on  similar  Vines  to  those  adopted  in  our 
educational  system.  We  want  the  higher  officers  to  be  devoted 
entirely  to  their  work,  and  independent  of  the  local  authority.  The 
higher  authority  might  suggest  or  dirt!ct  lines  of  local  sanitary  work 
or  enquiry  ;  and  at  least  by  inspection  on  the  completion  of  public 
works,  withhold  loans  from  local  authorities  where  sanitary  work 
showed  incomplete  or  imperfect  construction, 

Mr»  A,  E»  BcoLBS  (Chorley),  said  it  seemed  as  if  the  legislature 
were  determined  to  keep  people  in  the  large  towns,  inasmuch  as  a 
charge  were  imposed  upon  all  mannf-'r  of  Yehicles,  either  in  the  shape 
of  rates,  taxes,  or  licences.  Agricultural  labourers  had  been  driven 
into  the  towns  to  reside  under  more  unsanitary  conditions.  lie 
thought  it  wotild  be  wise  if  pt^ople  who  ivorked  in  towns  could  be  in 
a  position  to  have  their  dwelling  houses  in  the  country. 

Mr.  Heney  E.  Akmstbono  (Medical  Officer  of  Health  for  New- 
eaytle-upon-Tyne),  said  that  to  most  sanitarians  the  valuable^  original, 
and  complete  works  of  Simon  and  Farr  were  practically  buried.  So 
were  to  a  certain  extent  those  of  the  Local  Government  Medical  De- 
partment, from  the  time  of  Simon  to  the  present  date— because  very 
few  persona  knew  of  them  at  the  time  of  their  issue— and  indeed  till 
they  were  out  of  print !  He  considered  that  large  Urban  Authorities 
and  Medical  Officers  of  Health,  who  give  all  their  time  to  their  duty 
— (to  whom  these  Keports  were  stock  in  trade) — should  be  furnished 
gratuitously  with  copies,  or  at  any  rate  should  have  early  official 
intimation  of  their  issue.  He  had  written  to  the  Local  Government 
Board  (of  whom  he  wished  to  speak  with  all  respect)  to  that  eff«3ct, 
and  bad  received  reply  that  hi»  letter  would  receive  due  consideration. 
That  consideration  bad  been  due,  and  was  long  overdue. 

Dr.  Alfred  Cabpettteb  (Croydon),  in  replying,  said  he  thought 
it  ft  Tery  great  privilege  to  have  his  pajier  criticised  by  a  former 
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President  of  tbe  Local  Govemnient  Board,  who  was  able,  from  his 
own  peraoiml  knowledge,  to  cDniirm  what  he  had  stated  to  the 
Congress,  reapecting  the  ^reat  value  of  the  Reports  alluded  to  from  a 
Banitary  point  of  view.  Lord  Basing  stated  that  there  were  cases  in 
which  the  statement  he  had  made  respecting  land-owners  was  true ; 
but  that  there  were  many  exception?^,  and  others  were  being  removed. 
He  was  quite  ready  to  agree  that  it  was  so,  and  that  there  were  many 
land-owners  doing  their  duty  with  regard  to  t!ie  tillers  of  their  mnU 
and  the  occupants  of  sraaU  cottages  upon  their  estates  ;  but  still  the 
fact  remained  that  then?  was  an  immense  proportion  of  the  population 
of  this  country  who  were  improperly  housed  thirty  years  ago.  When 
these  Eeports  were  writt<?ii  they  were  not  provided  with  any  water- 
Bupply  at  all  ;  in  some  cases  deprived  of  the  ability  to  comply  with 
the  decencies  of  life,  and  also  ocoiisionaljy  of  the  means  of  living.  It 
was  an  axiom  of  the  law  of  England,  that  the  want  of  knowledge 
with  regard  to  a  certain  law,  was  no  defence  when  raised  before  a 
court.  It  waa  said  by  tbe  judges  that  a  man  was  bound  to  know  the 
law,  and  if  he  did  not  know  it,  his  ignorance  might  to  some  extant 
diminish  the  penalty,  but  he  was  liable  for  the  consequences  none  the 
less.  Although  the  land-owners  years  ago  were  not  aware  of  the 
evils  following  their  want  of  sanitary  directions  and  bygieuic  require- 
ments in  the  case  of  the  poor  upon  their  estates ;  still,  to  some  extent, 
they  were  responsible  for  tbe  consequences.  With  regard  t-o  manu- 
facturers, he  quite  agreed  with  Lord  Basing  that  there  were  some 
manufacturersj  and  some,  to  his  knowledge,  in  Bolton,  who  were 
worthy  of  tbe  highest  commendation  for  tbe  means  they  took  to 
preserve  the  health  of  their  operativeB,  and  for  the  purpose  of  raising 
them  in  tbe  position  to  which  they  belonged.  This  was  all  perfectFy 
true,  but  atiU  there  was  the  fact  with  regard  to  industrial  districts 
that  there  was  an  immense  mortality  in  this  country  produced  by  some 
ailments  which  were  preventable.  It  was  tbe  object  of  a  Congn^ss 
like  that  to  make  known  tbe  knowledge  of  this  fact  and  to  produce 
the  incidence  of  disease ;  if  they  did  not  point  this  out  and  pronounce 
Bome  judgment  upon  those  who  disobeyed  them,  they  were  not  likely 
to  get  that  zealous  spirit  in  tbe  actions  of  the  people  which  waa 
necessary  for  the  removal  of  these  evils.  He  thanked  Lord  Baling 
for  bis  observations*  and  the  kindly  manner  in  which  they  wi*re  made. 
Professor  Kobinson's  observations  be  thought  confirmed  wiiat  he  bad 
Baid,  viz.,  that  men  who  called  themselves  engineers,  did  carry  out 
works  in  ways  very  objectionable  :  and  in  the  matter  of  sewers^  much 
mischief  was  wrought  by  allowing  them  to  become  sewers  of  deposit. 
If  tbey  got  a  sewer  in  this  town  which  gave  out  odours  through  tbe 
street  grids,  they  might  try  to  deal  with  those  odours  by  destniying 
tbem  08  they  came  out,  but  it  was  a  kind  of  tinkering  which  be  did  not 
think  right ;  it  was  much  better  to  go  to  tbe  root  of  the  evil  and 

frevent  the  sewers  from  depositing.  He  was  quite  willing  to  accept 
'rofessor  liobinson's  statement.  Dr.  Page  also  made  some  observa- 
tions which  were  very  suggestive  in  regard  to  the  failure  on  the  part 
of  tbe  authorities  to  do  their  work  under  the  laws  imposed  upon  them. 
The  authorities  ought  to  do  those  works,  and  there  was  a  want  of 
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some  kind  of  machinery  by  which  the  higher  and  central  authorities 
should  come  into  play  much  more  easily  than  was  the  case  at  present, 
and  ahould  siiperviHe  the  work  of  the  local  authority  in  a  more 
efficient  manner  than  was  done,  and  also  that  they  might  be  brought 
into  play  in  a  locality  by  others  than  those  who  were  raembt^rs  of  the 
local  authority.  With  regard  to  the  observations  that  fell  from  Mr. 
Armstrong  with  reference  to  reports  being  buried,  he  said  they  had 
examined  a  number  of  them^  and  they  had  been  super  vised  hy  Sir 
John  8imon  hiraiself,  who  bad  made  additions  to  the  reports  here  and 
there.  He  had  aetjii  the  sheets  when  they  passed  through  the  prens, 
and  had  given  his  support  to  the  work  which  the  Institute  had  carried 
out,  and  in  tht*  way  he  had  always  been  accustomed  t-o  do.  He  had 
devoted  a  great  deal  of  time  and  attention  to  those  works  going 
through  the  press,  aod  had  done  it  for  the  Council  of  the  Institute 
without  any  thought  whatever  of  reward  for  himself,  except  the 
thanks  of  the  public. 

Professor  Eussell  Ebt^tdlds,  M.D.,  F.E.S.  (London),  remarked 
that  there  was  a  vast  amount  of  useful  information  stored  in  the 
blue  books,  and  by  a  judicious  selection  from  them  a  great  amount  of 
valuable  information  might  lie  excerpted  for  the  use  of  members.  On 
this  ground  Lord  Basing  had  consented  to  move,  and  Mr.  Tatham  to 
second  the  following  resolution : — "  That  this  section  having  heard 
Dr.  Carpenters  address  on  the  publication  of  the  reports  of  Br,  Farr 
and  Sir  John  8imon  by  the  Council  of  this  Institute,  recommend 
to  the  Councd  that  there  are  many  other  medical  essays  on  Sanitary 
flubjects  which  at  present  are  only  to  he  found  in  the  Blue  books  of 
the  Privy  Council  and  the  Local  Government  Board*  the  publication 
of  which  in  an  accessible  form  by  the  Sanitary  Institute  would  very 
much  further  the  progress  of  Sanitary  Science  and  practice." 

5Ir.  J,  C.  Stbvbsbox,  M.P,  (South  Shields)^  said  that  he  had  not 
the  slightest  doubt  that  Members  of  Parliament  wouJd  bo  delighted  to 
forward  these  books  to  the  sariitiiry  officers  of  their  respective  boroughs, 
&a  he  had  himself  been  in  the  habit  of  doing. 


On  ^^Tfte  Precention  of  Blmtlness  (lirouffh  Governmenlal  Agency^* 
by  David  McICeown,  M.A*,  M.D*  (Manchester). 

The  Iniiniation  that  a  Royal  Commission  had  been  issned  to 
entpiire  into  the  best  means  for  the  amelionitioii  of  the  condition 
of  tlie  blind  f^ave  rise  to  ii  feeling  of  universal  satisfaction,  and 
to  the  hope  that  it  might  result  in  the  adoption  of  measiu*es 
alleviating  the  miseries  of  this  afflicted  class.     So  great  and 
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general  is  the  s^iiipathy  for  these  iinhii]>py  people  that,  if  the 
object  in  view  cau  be  attained,  few  will  grudge  the  necessary 
outlay. 

To  minister  to  the  wants  and  to  the  sorrows  of  those  who 
have  been  stncken  blind  is  humfine  and  noble,  bnt  it  is  mnch 
more  humane  to  stri'tch  forth,  while  it  is  time,  a  helping  hiind, 
and  i*escue  from  the  al>yss  of  darkness  tliOHe  who  are  on  its 
brink.  I  propose  to  show  Iiow  this  can  be  done  for  a  large  class 
of  the  blind.  The  most  frequent  cause  of  total  blindness — 
blindness  of  both  eyes — is  one  which  can  be  easily  rendered 
harmless ;  and  this  cause  is  the  most  importiint  in  regard  not 
merely  to  frequency,  l>ut  also  to  the  jieriod  of  its  activity,  for 
it  may  almost  be  said  to  come  into  operation  with  life  itself 
consigning  its  victims  to  lifelong  darkness.  The  cause  to  which 
I  refer  is  the  inflammation  of  the  eyes  which  manifests  itself 
within  the  first  few  days  after  birth,  mv\  which  is  known  as 
the  purulent  ojditliahnia  of  infancy  (Ophthalmia  A^eojmtortim), 

Tlie  ravages  of  this  affection  may  be  classed  under  the  fol- 
lowing heads : — 

1st.    Total  blindness,  t.f,,  blindness  of  both  eyes. 

2nd,  Blindness  of  one  eye,  witli  or  \vithout  permanent  impair- 
ment of  the  vision  of  the  other  eye. 

3rd.  Permanent  impairment  of  either  one  or  both  ejes^ 
neither  eye  being  blind. 

There  are  in  the  United  Kingdom  thousands  of  persons 
totally  blind,  whose  calamity  has  been  produ<'ed  by  this  cause. 
It  is  not  at  present  possible  to  ascertain  the  exact  number. 
A  personal  visit  to  all  the  institutions  (public  and  private)  in 
the  kingdom  where  the  blind  are  admitted  would  not  advance 
us,  because  we  would  leave  untouched  the  large  classes  of  (a) 
the  itinerant  blind,  and  of  (l>)  tliose  who  reside  with  their 
friends.  Hegarding  them,  the  only  information  available  is 
that  supplied  by  the  census  returns,  viz. :  that  there  are  so 
many  "blind  at  birth,"  i.e.,  practically  speaking,  blind  from 
ophfhalmfa  neonatorum.  But  this  is  very  imperfect ;  for,  as 
ophfhalmia  neonaforHm  does  not  show  itself  for  a  number  of 
oays  after  birth,  those  returned  as  "blind  at  birth**  f4)rn»  only 
a  part  of  those  who  have  lost  their  sight  from  it  Again,  the 
t^iTu  **  blind  "  is  elastic  in  its  application.  For  practical  pur- 
poses it  should  include  all  persons  whose  sight  is  so  defective  as 
to  preclude  them  from  entering  upon  emplo^nments  for  which 
fair  sight  is  regarded  Jis  essential.  Sucli  an  interpretation 
would  doubtless  add  a  verv  large  number  to  the  ranks  of  the 
blind.  A  person  who  had  "  guiding  sight "  would  hardly  in  a 
census  return  be  described  as  totally  blind.     Even  some  of  the 
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iustitiitioTis  for  tlic  blind  in  tliis  country  refuse  to  admit 
any  one  who  can  do  more  thiin  distinguish  light  from  darkness; 
mere  "poinding  sight"  is  a  disfjunlJfiratiori, 

Whilst  we  cannot  determine  tlie  total  number  of  those  blind 
fi'vmi  opJdhalmia  neonaiorttmy  we  have  some  interesting  data. 
This  afffction  1ms  been  charged  with  having  caused  the  blind- 
uess  of — 

658  out  of   2,165  iumatea  of   22  blind  institutions  (Dr. 

Keinhard.) 
10*81  per  cent,  of  2,528  cases  analysed  by  Dr.  Magnus. 

37  out  of  89  pupils   in  the  Wilberforce  School  for  the 
Blind. 

70  out  of  217  recorded  cases  at  the  Deaf,  Dumb,  and 
Blind  Institution  at  Belfitst. 

38  out  of  111  cases  at  the  Sheffield  Institutiou  for  the 
Blind  investigated  by  Mr.  SnelL 

From  3B  to  50  [>er  cent,  of  the  total  number  of  the  blind 
in  various  countries  (Dr.  llalteuhoff). 

Regarding  the  second  and  the  third  classes  statistics  are 
wauthig ;  but  there  is  no  doubt  that  the  number  of  those  who 
have  lost  one  eye,  or  have  had  the  vision  of  one  or  both  eyes 
permanently  impaired,  far  exceedis  the  number  of  those  totally 
blind. 

It  is  important  to  bear  in  mind  that  the  measures  for  the 
prevention  of  the  total  blindness  are  also  efficacious  in  regard 
to  (1)  the  partial  blindness  (blindness  of  one  eye),  and  (2)  the 
permanent  inipairtiient  of  vision  ;  and  further,  that  these  two 
classes  are  numerically  much  the  lai-ger,  and  that  the  disabilitiea 
under  which  their  members  suffer  may  be  such  as  to  mar  or 
even  blight  their  prospects  in  life. 

Practically  speaking,  these  ravages  can  be  prevented.  Oph- 
thalmic surgeons  are  agi'eed  that,  if  treatment  is  commenced  at 
an  early  stage,  the  affection  is  within  the  control  of  the  medical 
attendant 

The  reason  why  so  many  persons  have  become  the  victims  of 
a  disease  so  manageable  is,  medical  advice  has  either  not  been 
sought  at  all^  or  sought  when  too  lute.  Although  the  children 
are  probably  ill  on  ur  before  the  tifth  day  after  biii:h^  it  is  often 
several  weeks  before  a  doctor  is  consulted.  The  delay  is  due  to 
the  belief  that  the  infants  have  caught  a  cold  in  the  eyes,  and 
that  it  will  wear  away  without  doing  any  harm, 

Dtlaif  in  seeking  medical  aul — a  tUlai^  due  to  iqnorance  of 
the  danger — is  the  verv  essence  of  the  question^  and  hence  the 
necessity  for  solving  the  following  problem  :  What  h  the  most 
simple  and  effectual  way  of  removing  this  ignorance  I   in  other 
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words»  of  impressing  on  the  minfls  of  those  in  charge  of  new-hora 
infants  (a)  that  purulent  ophthalmia  may  occur ;  (b)  that  it  is 
very  dangerous  ;  and  (c)  that  if  the  cliild's  eves  become  affected 
they  must  be  treatetU  without  a  day's  dehty,  by  a  doctor.  We 
ought  as  far  as  possible  to  comply  with  the  following  condi- 
tions : — 

1,  Select  the  most  appropriate  time,  viz.,  when  those  to  be 
instructed  are  watching  a  new-born  infant.  The  ra«ittor  %vill 
then  be  presented  with  a  vividness  and  reality  wdiich  cunld  not 
be  obtained  at  any  otlier  time,  ami  will  have  such  a  pniotieal 
bearing  as  to  secure  the  closest  attention  to  the  advice  given, 

2,  Offer  the  information  in  the  form  in  which  it  is  most 
likely  to  be  grasped  and  retained  by  the  mind.  That  form  is 
undoubtedly  one  in  which  the  itiformatjon  stautis  alone,  and  not 
mixed  up  with  a  number  of  minute  directions  which*  however 
valuable  in  themselves^  are,  as  compared  with  it,  of  not  the 
slightest  moment*  Whatever  we  wisli  to  impi-ess  on  the  minds 
of  tlie  uneducated  classes  must  be  very  simple  and  verj'  short. 
The  following  card  w^ould  answer  the  purpose  : — 


Imtruetiona  regarding  New-horn  Infants, 

If  the  child's  eyelids  become  red  and  swollen,  or  begin  to  ruu 
matter,  within  a  few  days  after  birth,  it  is  to  be  taken, 
without  a  day's  delay,  to  a  doctor.  The  disease  is  very 
dangerous,  and,  if  not  at  once  treated,  may  destroy  the  sight 
of  both  eyes. 

3.  Give  not  only  written  but  also  verbal  instruction  where 
those  interested  cannot  read. 

4,  Use  an  agency  extending  over  the  whole  Kingdom  and 
posaessed  of  the  greatest  possible  weight.  Happily,  two  great 
state  organisations  are  available. 

I  desire  to  call  attention  to  two  Governmental  plans  for  the 
instmction  of  the  public  by  the  distribution  of  the  card  already 
mentioned.  The  first  plan  utilizes  the  provisions  of  the  English, 
Scotch,  and  Irish  poor-law  systems,  and  reaches  with  ease  and 
certainty  that  class  which  seeks  under  those  systems  medical  aid 
in  labour  cases.  In  England  those  provisions  are  very  simple. 
I  need  not  enter  into  the  details  ;  it  la  sufficient  to  state  that,  in 
every  instance,  the  relieving  officer  becomes  cognizant  of  aid 
being  required,  or  of  its  having  been  granted  ;  and  Article  215 
of  the  Consolidated  Order  of  24th  July,  1847,  thus  defines  part 
of  his  duties :  *'  In  every  case  of  a  poor  person  receiving 
medical  aid,  as  soon  as  may  be,  and  from  time  to  time  af  terwardii, 
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to  visit  the  bouse  of  such  person,  &c."  The  Scotch  system 
rciniires  tlmt  in  ^'very  case  in  which  a|>phcation  for  relief  is 
nijuh*,  th*^  inspector  of  the  poor  sliall,  within  24  horn's^  either 
jyerstninlly  or  by  nu  assistant  inspect*>r,  visit  the  ajiplicaiit's  home. 

Thus  in  EiifrlaTKi  the  rehVviritr  officer,  and  in  Scotland  the 
inspector  of  the  poor,  arc  available  for  giving  the  necessary' 
in^ruction  by  reading  and  handing  the  card  to  tlie  appUcant 
for  nietlieal  aid,  or  to  the  person  in  charge  of  tlie  patient. 

The  Irish  system  is  equally  simple.  Ireland  is  divjtled  into  a 
number  of  dispensary  districts^  each  one  of  which  has  one  or 
more  medical  officei*s,  who  give  medical  relief  to  the  poor,  but 
only  on  the  production  of  a  ticket  signed  by  a  person  duly 
authorized.  Sutdi  authorized  persons,  when  giving  the  ticket 
for  metlicul  ni<I  iu  labour  cases,  cnn  read  and  hand  a  card  to  the 
applicant ;  the  card  can  he  ap[jended  to  the  ticket. 

This  plan  is  simple  and  inexpensive,  and,  so  far  as  it  goes, 
effectual ;  it  is  not,  however,  comprehensive  enough.  For  the 
womim  who  do  not  avail  themselves  of  the  poor-law  syst4.mi 
some  other  avenue  is  necessary.  It  is  true  the  mere  reading  of 
one  card  would  lead  to  a  considerable  dissemination  of  the 
information.  This  is  easily  understood  by  those  who  know 
how  women  congregate  upon  the  occasion  in  question ;  still 
the  dissemination  thus  obtained  ought  to  be  accelerated  an<i 
supplemented ;  this  we  can  accomplish  by  the  second  plan, 
which  is  applicable  directly  to  all  classes  of  the  community,  and 
is  likewise  simple  and  inexpensive. 

Parents  are  required  to  register  every  birth  within  a  certain 
number  of  days  after  the  event,  and  the  Registrar  can,  upon 
each  registration,  read  and  liand  a  card  to  the  person  registering. 
After  the  adojition  of  this  system  only  one  child  in  a  family 
would  run  any  risk  from  the  ignorance  of  the  parents.  The 
carfl  given  ujion  the  first  registration  in  any  family  would 
prohably  be  useless  for  the  child  then  registered,  but  it  would 
be  an  effectual  warning  for  all  the  subsequent  children  bom  of 
the  same  parents. 

In  March,  1884,  I  read  a  pa|K?r  on  this  Bubject  before  the 
Ophthalmological  Society  of  ureat  Britain  and  Ireland,  which 
comprises  hospital  ophthalmic  surgeons  in  every  part  of  the 
kingdom,  and  I  moved  a  resolution  recommending  the  Govern- 
mental instruction  of  the  jjublic  by  the  distriwition,  in  the 
manner  1  have  just  described  (through  the  medium  of  the  Poor- 
Law  and  Birth  Regis!  nit  ton  Organizations  of  the  kingdom),  of 
the  canl  already  referred  to. 

This  resolution  was  (together  with  others  which  I  had  pro- 
posed on  the  same  suhjt'ct),  in  thme,  1884,  unanimously  adopted 
ty  the  society,  which  in  the  meantime  had  had  the  matter 
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investigated  by  a  committee.  A  copy  of  it  was  forwarded  by 
the  society  to  the  Pi^esident  of  the  Local  Government  Board  of 
England  and  Ireland  respectively.  The  Irish  Board  took  action 
in  the  iiiattcr  so  far  as  the  Poor  Law  System  was  concerned, 
but  1  believe  the  subject  has  not  been  formally  brouo^lit  under 
the  notice  of  the  authorities  for  the  registration  of  biiths  in 
Ireland. 

The  English  Board  replied  that»  while  fully  recognising  the 
importance  of  the  object  which  tlie  society  fiad  in  view,  they 
did  not  consider  that  they  could  impose  on  the  relieving  officers 
the  duty  which  the  society  proposed  should  be  assigned  to  them. 
We  are  not  to!d  the  reason  for  this  decision,  but  the  obvious 
inference  is  that  it  was  because  the  labour  entailed  was  regarded 
as  an  unconscionable  increase  to  the  duties  of  the  relieving 
officer.  What  then  is  this  labour  ?  Carrying  in  the  pocket  a 
few  cards  weighing  altogether  an  ounce  or  two,  and  occasionally 
reading  one,  the  reading  occupying  seventeen  seconds!  Is  it 
possible  this  would  be  the  last  straw  t 

Accompauying  this  reply  was  a  copy  of  a  communication 
from  Sir  B.  P,  Henniker,  the  Registrar-General,  to  the  Lwal 
Government  Board,  in  which  he  dealt  with  the  pi*oposal  so  far 
as  the  Registrars  of  births  were  concerned,  summing  up  thus : 
**  The  above  considerations  lead  me  to  the  conclusion  that  the 
proposal  made  by  the  Ophthalmological  Society  is  not  a  prac- 
ticable one,"  Tlae  considerations  are  three  in  number,  and,  as 
they  are  rather  peculiar,  I  give  them  in  exienso. 

The  first  is :  '*  This  WTjuld  give  considerable  trouble  to  the 
Registrars ;  and  they  would  most  certainly,  and  not  unreason- 
ably, demand  to  be  paid  for  the  service  which  does  not  form 
part  of  their  recognized  duties.  Say  that  the  Registrar  was 
paid  no  more  than  twopence  for  each  card  which  he  read  and 
delivered,  the  cost  in  payment  to  Registrars  would  nevertheless 
amount  to  no  less  than  £7,333  a  year,  as  there  are  some  880,000 
births  annually  registered."  It  is  well  known  that  in  this 
country  one  of  the  most  successful  methods— probably  indeed 
the  most  successful  method — for  strangling  any  movement  is  to 
create  the  impression  that  it  would  be  costlv.  The  present 
objection  is  formidable  in  appearance  only.  Its  foundation — 
the  estimated  twopenny  fee — is  of  the  most  shadowy  kind,  and 
will  not  bear  the  slightest  examination.  A  twopenny  fee  for 
17  seconds  1  Surprised  at  tliis  estimate,  we  tiaturalJy  turn  to 
the  scale  of  fees  actually  paid  to  the  Registrars,  and  oar 
astonishment  is  certainly  not  diminished  by  the  examination, 
which  reveals  the  fact  that  this  scale  was  absolutely  ignored. 
This  fact  we  recognize  at  once,  when  we  find  tliat  the  fee 
allowed  to  the  Registrars  for  the  labour  involved  in  filling  up 

K 


146 


THl  PEETBJfTION   OF   BLIMINESS. 


(ami,  where  the   recipient  is   unable  to  read,  exi>lainiiif^)  tl 
vaccinntitm  notice   is  jnst  ane  penny.     Upon  what  basis  was 
this  monstrous  twopenny  fee  estiniuted  ? 

The  second  consideration  is  :  *'  A^^iin,  the  person  who  comes  to 
register  a  birth  at  the  Registrar's  office  is  by  no  means  neces- 
sarily  the  inotlier,  who  will  afterwards  be  responsible  for  the 
infants  inaniigenieut.  The  Registrar  would  tlierefore  frequently 
read  the  card  to  a  jjcrson  wlio  will  have  nothing  to  do  with  the 
care  of  tlie  child's  health." 

Tlie  card  is  intended  to  be  a  warning  for  the  beuefit»  not,  as 
the  Registrar-General  supjioses,  of  the  child  being  registered  (it 
would  likely  be  late  for  that),  hut  of  all  the  subsequent  children 
born  of  tlie  same  mother,  so  that  only  one  member  of  a 
family — the  one  tii'st  registered— would  run  any  risk  from  the 
ignorance  of  the  parents.  This  I  have  already  ex|*lainet{.  Did 
it  occur  to  the  Registrar-General  that  his  mo<le  of  reasoning 
was  a  condemnation  of  the  distribution  by  the  Registrars  of  the 
vaccination  notice  ? 

The  third  consideration  is :  '*  Neither  must  it  be  forgotten  that 
purulent  ophthalmia  is  by  no  means  the  only  serious  affection  to 
which  children  are  liable  to  fall  victims  owing  to  the  ignorance 
of  their  mothers.  If  the  Registrar  of  births  be  employed  to 
give  directions  as  to  the  mode  of  avoiding  this  disciise,  there 
seems  no  reason  why  lie  shouhl  not  equally  l)C  called  on  to  read 
out  and  distribute  directions  as  to  all  other  ailments  to  which 
infants  are  liable  from  their  mother's  ignorance  or  carelessness  ; 
and,  in  short,  to  give  each  mother  a  discourse  on  the  proper 
management  of  a  chihl's  health." 

I  did  not  think  that  the  simj)le  card  of  warning  could  be  mis- 
understtwid  by  anyone,  much  less  by  the  head  of  a  Government 
de|»artment  The  card  does  nut  give  "  directions  as  to  the  mode 
of  avoitling  this  disease  "  (ophthalmia  neonatorum).  It  merely 
points  out  the  danger  and  the  necessity  for  immediate  medical 
treatment.  The  views  of  the  Registrar-General  u])on  the 
public  health  are  curious.  To  his  mind,  the  ignorance  which 
leatls  to  the  loss  of  sight  or  of  life  of  a  child  is  of  no  more 
consequence  than  the  ignorance  which  is  attended  !jy  a  slight 
temporary  disturbance  of  health,  and  he  thinks  that,  as  it  is 
absui'd  b:»  take  any  nfftice  of  tlie  latter,  tlie  former  is  deserving 
of  no  attention.  Fortunately,  these  views  are  not  shared  W 
the  State,  which  does  recognise  differences  and  distinctions.  It 
is  not  necessary  to  support  this  statement  by  a  summary  of 
what  it  has  done  resr>ecting  the  public  health.  The  fact  will 
hardly  be  cpiestionerf.  The  Registrar-Generiil  ought  to  know 
something  about  the  subject*  lie  should  not  have  overlooked 
the  fact  that  his  department  has  duties  to  discharge  regarding 
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that  important  mfittfr— vaccination.  Now  the  position  of 
ophthalmia  neortatorum  is  iini<:|ue.  This  is  manifest  when  we 
consider  the  definite  and  restricted  period  of  its  first  manifesta- 
tion, its  earlj  and  unmistakeahle  symptoms,  the  widespread 
ignorance  regardint*  the  danger,  the  terrible  results  of  the 
neglect  consequent  npon  this  ignorance,  the  lif ehmg  privations 
and  miseries  of  its  victims,  the  ahnost  ahsolnte  certainty  of  a 
successful  termination  of  the  affection  when  medical  treatment 
is  commenced  at  an  early  stage,  and  tlie  vast  good  to  he  done 
by  merely  giving  a  tunely  word  of  warning  regarding  the 
danger. 

I  refrain  from  making  any  comment  tipon  the  a%vkward 
position  ill  which  the  Registrar-Greneral  has  placed  himself  hy 
his  decision  **Not  practicable,"  founded  upon  the  three  con- 
sideratifms  whicii  I  have  examined.  I  am  satisfied  with  showing 
tliat  the  decision  and  the  considerations  are^  so  far  as  the  scheme 
referred  to  him  is  concerned,  absolutely  worthless. 

The  only  possible  argument  against  the  scheme  in  its  entirety 
is  that  a  small  allowance  slionid  be  made  to  the  Registrars  for 
the  reailing.  This  is  removed  by  dispensing  with  the  reading, 
which  was  only  necessary  in  those  instances  where  the  recipient 
was  unable  to  read,  a  class  wliich,  thanks  to  the  present  system 
of  etlucationj  is  every  year  dwindling.  In  addition,  a  person 
who  caunot  read  will  be  able  to  find  some  one  who  can,  and 
thus  learn  the  contents  of  the  card.  The  cards  can  be  printed 
separately,  or,  if  thought  desu^able,  can  be  appended  to  the 
vaccination  notice  by  a  perforated  attachment,  so  as  to  he  easily 
separated  and  retaiueti.  The  cost  is  thus  reduced  to  the  prints 
ing  of  cards. 

On  the  15th  of  May,  1H85,  Mr.  Russell,  M.P.,  Parliament-ary 
Secretary  to  the  Local  Government  Board,  who  was  accom- 
panied by  the  Kegistrar-General  and  Dr.  Buchanan,  received  a 
deputiition  from  the  Ojdithalmological  Society  (consisting  of 
Mr.  Jonathan  Hutchinson  the  President,  Sir  William  Bowman, 
Mr.  Tweedy,  the  Secretaries  Drs.  Brailey  and  Abercrombie, 
and  myself),  which,  having  entered  fully  into  the  merits  of  the 
question,  suggested  that,  in  order  to  remove  any  possible  mone- 
tary objection,  the  reading  by  the  registrars  should  be  disjMjnaed 
with.  Ml*.  Russell,  who  expressed  himself  as  being  in  full 
sympatliy  with  the  aims  of  the  ileputation,  [)romised  to  lay 
before  the  President  of  the  Local  Government  Board  the  views 
which  had  been  put  forward ;  he  intimated  at  the  same  time 
that  the  Local  Government  Board  had  no  power  to  order  the 
Boards  of  Guardians  to  do  anything,  but  that  those  bodies 
showed  great  readiness  to  give  effect  to  recommendations  made 
by  the  Local  Government  Board  for  the  benefit  of  the  public. 
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The  Rt't^^istrar-General  s^id  he  would  have  to  fiirtlier  consider 
the  matter  so  far  as  it  related  to  bis  department. 

No  eouimiinieution  lias  siiiee  tlien  been  received  by  the  Oph- 
tbalniologieal  Society  from  the  Loca!  Guveninieiit  Board,  lliis 
may  be  due  to  the  chanf][e  of  Governnieiit,  which  t(X>k  place  a  few 
weeks  after  the  interview.  The  matter  has  been  before  the 
Local  Government  Board  a  considerable  time,  ancl  it  is  not 
desirable  that  it  sbuiild  remain  longer  in  abeyance. 

No  fjuestfon  has  been  raised  as  to  the  power  of  the  Local 
Government  Board  to  direct  the  distribution  by  tlie  Registrars; 
and,  so  far  as  the  distribution  by  the  relie\ing  officers  is  con- 
cerned, the  recomniendatit*n  by  the  Board  of  tliis  step  wuuhl 
proba!>ty  be  snfficieiiL  It  is  reasonable  to  supjpose  that,  if  there 
be  any  technical  difhciilty  about  the  adoption  of  either  of  the 
two  plans,  the  necessary  power  or  sanction  will  be  easily  got 
from  Parliament. 

Infants  of  a  few  weeks—it  may  be  only  a  few  daya — ^old, 
consigned  to  lifelong  darkness,  anrl  to  all  the  miseries,  privations, 
and  afflictions  which  it  entails,  and  sorrowing  parents  riven  with 
anguish,  would  form  a  fitting  theme  for  a  powerful  appeal  to 
the  feelings ;  but  I  <lo  not  think  it  necessary  to  avail  myself  of 
it.  There  is  no  lack  of  sympathy ^ — active  sympathy— fur  the 
blind,  and  for  those  who  are  threatened  with  blindness,  and  all 
that  is  reouirefl  is  to  direct  attention  to  the  new  and  most 
fiiiitful  field  f>pen  to  us,  and  to  s!iow  ljt>w  it  can  be  wrought. 
1  have  pointed  out  that  there  is  a  vast  amount  of  t^tal  and 
partial  blindness,  and  of  imjjairment  of  vision  of  one  or  botli 
eves,  due  to  ophthalmia  nffffuttorum^  which  is  one  of  the  most 
manageable  of  diseases ;  that  these  ra\'ages  are  due  to  delay  in 
seeking  medical  treatment;  that  tins  delay  arises  from  the  wide- 
spread ignorance  regariling  the  danger  of  the  affection ;  that, 
practically  speaking,  these  ravages  can  1^  prevented  by  ilis- 

1>elling  tbis  ignorance;  that  this  object  can  be  accomplished 
)y  the  tiistribution  of  a  very  short  card  of  warning  by  two 
(TOvernnientA!  agencies — the  Poor  Law  and  the  Birth  kegia- 
tration  orgfinisations  of  the  Kingdom  ;  and  that  the  cost  would 
be  luerely  that  of  printing  the  eanis^  and  therefore  trifling. 

I  migiit  give  calculations  showing  that,  by  the  verj'  small 
expenditure  invoh  ed  by  the  plans  I  have  described,  the  country 
would  be  a  great  gainer  from  an  economic  point  of  view ;  but 
such  arc*  not  needed.  Everybody  kntnvs  that  blindness  is  the 
cause  not  mettly  of  a  very  large  annual  exj>enditure  for  main- 
tenance, &c.,  but  also  of  a  great  loss  of  protluctive  power*  We 
must  accept  one  of  twM3  alternatives ;  (a)  s|>cnd  a  tritling  sum 
in  rescuing  those  who  are  threatened  with  blindiTess  from 
ophthalmia  neonatorum ;    (b)    allow    this    disease    to   claim    its 
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rictims  awl  tlien  find  the  money — no  longer  a  trifling  »\im — 
which  thc'ir  cundition  may  neciissitate.     1  nere  is  no  room  for 
^onbt  as  to  tlie  choice  to  be  made.     Happily  too  economy  and 
Liunanity  go  hand  in  hand. 


Mr,  F.  Scott  (Manchester)  aaid  that  Dr.  McKeown's  paper  seemed 
to  igijom  the  possibility  of  preventing  Windness  in  some  cases  witk- 
out  the  aid  of  a  medical  man.  It  was  obvious  that  under  certain 
conditions  a  medical  man  should  be  called  in  ;  but  if  it  were  possible 
to  give  information  to  a  parent  which  would  obviate  the  need  of 
calhng  in  a  doctor,  tbat  should  be  done.  The  Manchester  and 
Saliord  Sanitary  Aiisociation  had  issued  a  leaflet  with  that  object, 
and  he  tliouglit  that  tliroygh  ihe  agency  of  such  voluntary  asnocia- 
tions  much  might  be  dout^  lo  prevent  blindness  that  was  the  result  of 
ignorauce  rather  than  inherited  or  acquired  disease.  Governmental 
departments  would  naturally  resist  any  such  obligations,  for  when 
once  a  precedent  was  established  they  would  be  assailed  with  uU 
[nmnner  of  claims  for  similar  help.  It  would  be  a  course  much  more 
likely  to  succeed  than  through  such  an  organisation  as  the  London 
Society  ibr  the  Prevention  of  Blindness.  Sanitary  associations  and 
church  agencies  should  be  induced  to  co-operate  in  spreading  in- 
formation of  the  kind  provided  by  the  Society  just  named,  and  by  the 
Manchester  and  Salford  Saiiitary  Association.  It  was  not  to  be 
wondered  at  that  the  matter  Lad  been  taken  up  in  Ireland  by  the 
Government  authorilies,  especially  in  the  South,  because  there  was  a 
great  prevalence  of  blmdness  there,  and  apparently  no  voluntary 
agency  whatever  for  sanitary  purposes,  lie  had  been  in  the  8outh 
of  Ireland  during  the  past  few  weeks^  and  noticing  the  exceptional 
Amount  of  blindness  and  eye  complaints  there,  he  sent  a  copy  of  the 
leaflet  of  the  Manchester  and  Sal  ford  Sanitary  Association  to  the 
Cork  papers,  one  at  least  of  which  published  it  in  full ;  and  a  gentle- 
man in  the  town— a  member  of  the  Board  of  Guardians — had  written 
to  him  to  say  how  pleased  he  was  with  it,  and  stating  he  would 
reprint  it  for  circulation  there.  The  evil  was  much  graver  in  Ireland 
than  in  Great  Britain,  and  the  Irish  Board  might  rightly  undeirtakc 
the  reform,  while  we  could  not  reasonably  expect  the  English  Board 
to  do  BO. 


Dr.  McKjeown  (Manchester)  explained  that  the  Committee  of  the 
Manchester  and  Salford  Sanitary  Association  had  actually  passed  a 
veeolution  approving  of  the  plan  he  proposed. 
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On  '*  The  Saniiary  Registration  of  Buildings  Bill^  1887,"  by 
Reginald  E.  MiddletoNj  M.Inst.C.E.,  MJnst.M.E. 


As  the  Sanitary  Registration  of  Buildings  Bill,  1887,  lias 
received  a  good  deal  of  attention  in  some  (|ourt<Ts,  while  its 
importance  as  afFeeting  liouseholders  seems  to  liuve  Ijeen  lost 
siglit  of  by  those  most  interested  in  its  provisions,  u  few  remarks 
on  what  is  proposed  to  be  eifeeted  by  the  Bill  may  not  be  in- 
opportune. The  object  of  this  Bill  is  stated  to  be  the  eom- 
pulsor)'  registration  of  the  f^anitary  condition  of  all  huildings 
used  for  certain  specified  purposes,  and  the  voluntary  registration 
of  any  other  l»uildings. 

A  ver>'  strong  feeling  exists,  it  is  thought,  that  the  general 
sanitary  condition  of  buildings  is  not  w  hat  it  should  be,  and  as 
there  is  at  present  no  means,  short  of  having  the  building 
inspected  by  a  professional  man  at  some  expense,  which  enables 
an  intendetl  oecnpier  to  know  anything  of  the  sanitaiT  condition 
of  the  house  he  proposes  to  rent ;  and  as  in  the  case  of  hotels, 
asyUinis,  and  other  buildings  of  this  description,  even  this 
protection  is  not  afforded,  for  it  is  obvionsly  impossible  for 
every  visitor  to  an  hotel,  every  father  who  sends  his  son  to 
school  or  cijllege,  to  have  the  sanitary  condition  of  such  buildings 
examined ;  it  is  therefore  thought  tliat  if  the  owners  and  occu- 
piers of  such  buildings  could  he  obliged  or  encouraged  to  have 
theii*  properties  inspected,  and  these  inspections  registered,  such 
an  arrangement  wonhl  give  contidence  to  the  public,  anfl  would 
be  of  general  advantage  both  to  the  usci-s  of  the  buildings  and 
to  the  owiiera  and  occu|ncrs ;  and  it  is  hoped  that  when  these 
advantages  become  ajyparent,  owners  of  houses  not  included  in 
the  list  of  those  which  must  be  registered  comj»ulsorily,  would 
see  that  it  is  to  their  advantage  to  have  their  [jroperties  regis- 
tere4l,  and  would  voluularily  take  the  same  course, 

ShiHild  it  be  found  ixissible  to  draft  a  Bill  whiidi  would  effect 
this  change  in  the  liabiltty  of  ownei-Sj  ami  oblige  them  to  be 
ah!t*  to  show  the  satisfactory'  sanitary  condition  of  their  proj>ertv 
at  any  time,  and  to  do  this  in  a  simjde  and  efficacious  manner 
without  throwing  any  undue  burden  on  any  person  or  class  of 
piiTsons,  it  seems  pretty  clear  that  a  piddic  benefit  would  he 
the  ivsult.  But  whether  the  Bill  lately  bef»>re  Parliament 
would  have  the  desired  effect,  or  would  in  itself  be  a  public 
benefit,  may  be  doubttjd;  and  the  writer  is  of  opinion  that  the 
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objections  to  it,  as  at  present  drafted,  are  many  and  serious,  and 
it  IS  with  them  that  he  now  proposes  to  deal  briefly. 

Tlie  Bill  provides  that  hotels,  schools,  colleges,  hospitals, 
asylums,  and  fudging  houses  shall  be  put  in  a  satis faetoiy 
j^anitary  conditjou  and  registered ;  but  if  it  be  necessary  that 
these  buildings  should  be  eertitietl  by  a  licentiate  in  sanitary 
practice,  it  k  e^tually,  if  not  more,  necessary  and  important 
that  boarding  houses,  restaurants,  bakeries,  butcheries,  dairies, 
and  places  of  whatsoever  descrij^tion  where  food  is  collected, 
stoi"ed,  or  maimfactured,  and  whence  it  is  distributed,  shonld 
»€ome  under  the  same  category.  The  fitst-named  places  are  all 
more  or  less  subject  to  publicity  in  cases  of  illness  or  epitleiuic, 
but  how  much  evil  may  result  from  faulty  salutation  in  the 
latter,  who  can  say  ?  To  trace  any  ilhiess  arising  from  bad 
diiiinage  in  the  buildings  nametl  in  the  Bill  is  comparatively 
easy,  in  those  indicated  by  the  writer  exceedingly  difficult ;  yet 
these  latter  are  entirely  omitted  from  the  provisions  of  the 
Bill. 

The  Bill  is  one  of  retnstration  only:  and  althoufrh  the  Local 
Government  Board  is  s})ecified  as  the  authority  under  which 
the  Bill  should  be  put  in  force,  if  it  be  enacted,  no  power  is 
given  to  that  body  beyond  the  registration  of  the  acts  of  the 
licentiates  in  sanitary  practice,  who,  so  long  as  they  act  up  to 
certain  very  vaguely  defined  reijuirements  specified  in  clause  10, 
have  a  free  hand  and  are  answerable  to  ni>  body,  ami  ilu  not 
draw  their  power  to  act  from  any  authority  save  that  of  the 
Bill  itself,  and  their  own  ability  to  obtain  a  certiticute  or 
license.  This  seems  to  be  rather  an  invidious  position  for  a 
Board  entrusted  with  tlie  supervision  of  sanitary  matters,  and 
as  registering  machinery  only  is  required,  the  writer  suggests 
that  sucli  machinery  alrearly  exists  in  t!ie  pei*sons  of  the  Regis- 
trar-Geuenil  and  his  Registrars  of  births,  deaths,  and  marriages  j 
and  that  this  machinery  might  be  used  with  less  friction  and  to 
more  advuntiige  than  that  indicated  in  the  Bill. 

It  is  left  an  open  question  in  the  Bill  as  to  who  shall  bear  the 
expense  of  the  alterations  rendered  necessary  by  its  provisions, 
and  it  may  be  inferred  that,  fus  the  occupier  would  be  the  per- 
son who  would  iiave  to  pay  the  penalty  if  tlie  work  were  not 
done,  and  as  he  would  be  more  easily  reached  than  any  other 
person,  he  would  be  made  to  bear  this  cost.  This  does  not 
seem  to  be  just,  as,  if  there  be  an  obligation  on  the  part  of 
somebody,  as  is  certainly  implied  by  the  existence  of  this  Bill, 
that  buildings  should  be  in  a  sauitaiT  condition,  such  obligation 
must  surely  rest  with  the  owner  of  the  building  in  question  ;  it 
is  tlicrefore  suggested  that  it  should  be  a  provision  of  this  or 
any  similar  Bill,  that  the  occupier  should  have  power  to  recover 
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from  the  owner  in  the  same  or  a  similar  maimer  as  is  pro^Hdetl 
in  clause  97  ot"  the  Metropolitan  Building  Act, 

In  like  manner  no  provision  is  made  for  the  localising  of  the' 
charges  which  would  be  incurred  in  vnforcing  the  provisions  of 
the  Act,  in  printing  and  forwarding  notices,  in  registering 
licentiates  and  buildings,  and  in  C4irrying  out  the  necessary- 
examinations  j  it  is  thrrefore  suggestetl  that  fees  should  I)e 
charged  for  each  of  these  acts,  with  t!ie  exception  of  i^rinting 
and  sending  notices,  and  that  any  exfiense  incurred  beyond  the 
amount  provided  by  the  fees  should  be  supplied  by  the  depart^ 
ment  of  the  Registrar-General,  and  should  oe  under  his  control. 

In  the  Bill  befiire  us  it  is  provided  that  (1)  Members  of  the 
Kuval  Institute  of  British  Architects,  Members  of  the  Institu- 
tion of  Civil  Enmneers,  and  Members  of  the  Roval  Institute  of 
Architects  of  Ireland,  who  are  registered  in  accordance  with  this 
Act  eu  q^ialified  in  sanitari/  practice;  (i)  Architects  and  Civil 
Engineers  wlio  have  been  in  practice  tliree  years  at  the  passing 
of  this  Act,  and  who  shall  before  the  first  day  of  January,  one 
thousand  eight  hundred  and  ninety,  jirovy  to  the  satisfaction  of 
the  Local  Government  Board  that  their  practice  as  architects 
or  civil  engineers  has  been  a  bona  fde  one,  and  has  included  the 
designing  and  carrving  out  of  constructive  works  ;  {?i)  Sani- 
tary associations  incorporated  by  license  of  the  Buard  of  Tra<le; 
(4)  Medical  practitioners  registered  aa  tpmlijied  in  sanitan/ 
science;  (5)  Persons  who  are  medical  officers  of  health  at  the 
pa^stTji^r  nf  \\^\^  Act;  (6)  Such  other  persons  as  tlu*  Local  Go- 
vti  iiiih'iit  Board  may  consider  qualified,  shall  receive  licenses  in 
sanitary  practice,  ami  that  these  licenses  shall  be  given  free  of 
cost  to  those  who  come  mider  sections  I,  4,  and  5  of  this  clause. 

What  is  intended  by  the  words,  "  who  are  registered  in 
accordance  with  this  Act  as  (|ualified  in  sanitary  practice,"  ami 
**  registered  as  qualified  in  sanitary  science,"  is  not  very  clear. 
If  it  l>e  inU?uded  that  clause  9  is  to  refer  to  those  after  whose 
designation  this  limitation  is  placed,  it  refers  to  the  members  of 
the  three  leading  lustitutious,.  who  must  be  examiiietl  by  exami- 
ners, themselves  unlicensed  and  unregistered,  a[)|)ointed  by  the 
respective  Institutions,  before  they  can  receive  licenses  to  prac- 
tice;  while  architects  and  engineers  who  rlo  not  bebjng  to  any 
Institution  have  merely  to  satisfy  the  Local  Government  Boartl 
of  the  btmn  fide»  of  their  practice  and  ex[>erience.  Sanitary 
associations  and  medical  officers  of  health  arc  under  no  limita- 
tions at  all,  and  any  other  persons  whom  the  Local  Government 
Board  may  consider  qualitied  will  receive  licenses  to  practice. 
If  this  be  the  true  reading  of  clauses  No«.  7,  H,  ami  9,  it  is  so 
manifestly  absurd  that  it  d«-»es  not  require  further  connnent, 
esj>ecially  as  meilical  practitioners  are  required  to  be  qualitied 
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in  aanitaiy  science,  not  in  sanitaiy  practice — a  vmry  difFurent 
thing — and  no  ^>^o^^sio^  is  made  by  exanuiiation  or  otherwise  for 
their  registration  as  havinf);  tliis  qualitication, 

U  the  interpretation  given  al>ove  be  the  true  one,  then  the 
order  of  precedence  stands  as  follows  i — 

1.  Sanitary  associations. 

2.  Medical  officers  of  health. 

3.  Sncli  persons  as  the  Local  Government  Board  may 
consider  c:j^ualified. 

4.  Architects  and  engineers  not  members  of  one  of  the 
institutions  named, 

5.  Members  of  tiie  institutions. 

6.  Medical  pnietitioners. 

Tbe  highest  place  in  the  list  is  taken  by  sanitary  associations, 
who,  as  corporations,  hiive  no  knowledge  whatever  of  sanitary 
matters;  who  do  nut  deal  with  these  things  themselves,  but 
throiigii  their  subordinates  and  officials;  wlio  are  practically 
exempt  from  the  penal  clauses  which  are  introducetl  for  the 
punisriment  of  tliose  who  contravene  the  provisions  of  the  Bill; 
and  who  are,  as  corporations,  simply  collections  of  business  men 
who,  by  joining  forces,  are  able  to  employ  rpialitied  ex]KTts  to  do 
the  necessary  work ;  and  who,  again  as  corporations,  are  able  to 
advertise  themselves,  which  tlie  qualified  exjicrt,  who  does  the 
work,  is  by  professional  etiquette  i>revented  from  doing.  The 
claim  of  any  corponttion  to  receive  a  license  in  sanitary  practice 
is  so  utterly  absurd  that  the  writer  <loes  not  tluuk  it  necessary 
to  carry  the  argument  further,  and  presumes  that  he  has  failed 
to  attach  their  tnie  meaning  to  these  clauses. 

If,  however,  it  be  intended  that  all  the  persons  mentioned 
,»honld  receive  licenses  the  position  is  not  much  better;  there 
'mre  other  professional  members  of  the  institutions  named  fully 
as  well  entitled  to  practise  in  sanitary  science  as  their  brethren 
who  have  obtained  to  full  membership,  and  they  cannot  do  this 
as  corporate  members  of  these  institutions,  but  must  get  their 
licenses  imder  section  2,  as  other  architects  and  engineers. 
Sanitary  associations  still  retain  an  equal  position  with  pro- 
fessional men  ;  medical  practitioners  may  be  qualified  in  sanitary 
science  but  are  not,  unless  in  a  few  isolated  cases,  in  sanitary 
practice,  and  are  therefore  not  qualified  to  inspect  and  suiKn*- 
inteml  work,  which  perhaps  more  than  any  other  requires 
practical  knowledge  to  ensure  its  excellence*  Medical  ofticers 
of  health  labour  under  the  same  disabilities  as  medical  prac- 
titioners, and  are  besides  hampered  by  their  official  ^wsition, 
and  the  '^  other  persons  "  should  not  exist  as  other  persons ;  if 
they  wish  to  iiractise  they  can  do  so  as  professional  men. 


154 


SAjriTAfiY   BBOTSTRATION   OF    HUILBIUGS   BILL. 


To  follow  tliese  arguments  to  their  cnncluston,  it  is  considered 
that  only  cor(>oratt?  professional  members  of  the  institutions 
nainod,  to  wliic!i  may  be  added  the  Iiistitntion  of  Civil  Engi- 
neers of  Ireliind,  who  have  reached  the  age  of  27  years,  should 
receive  licenses  on  application.  That  architects  and  engineers 
who  cnnie  under  section  2  should  satisfy  the  examiners  in  the 
same  manner  as  it  is  here  provided  that  they  shall  satisfy  the 
Local  Government  Board.  That  all  other  persons  shall  be 
required  to  pass  an  exann nation  before  they  can  receive  their 
licenses,  and  that  the  wonls  corporations  and  associations  should 
l>e  entirely  removed  from  the  Bill. 

If  such  vague  and  meagi'c  minimum  requirements  as  tliose 
contained  in  clause  10  be  ctiusidered  to  be  a  sntficieut  protection 
to  the  public — and  this  can  only  be  the  case  if  it  be  thought 
that  the  understanding  on  this  subject  is  so  thorough  and 
general  that  there  can  be  no  difference  of  opinion — why  intro- 
duce any  such  clause  at  all?  If,  on  the  other  hand,  this 
thorough  and  general  consensus  of  opinion  does  not  exist,  it  is 
absolutely  necessary  Ibat  the  specification  shouhl  be  as  full 
and  ample  as  it  j)ossibly  can  be  on  broad  lines ;  and  this  can  be 
no  harosliip  to  anybody,  for  if  the  consensus  of  oj>inion  be 
general^  the  specification  will  be  followed  naturally  and  without 
effort ;  if  the  consensus  of  opinion  he  not  general,  or  if  there 
be  any  sanitarians  who  are  ignorant  of  modern  requirements, 
it  is  tile  more  necessary  tliat  tljere  should  be  a  complete  and 
binding  specification,  to  winch  reference  can  be  made  and  from 
which  no  divergence  can  be  [>ermitted. 

In  clause  14,  it  is  provided  tliat  after  the  lapse  of  five  years  a 
building  shall  be  considered  uncertified  ;  also  tliat  any  alteration 
to  any  ouikling  which  affects  the  sanit^iry  arrangements  of  such 
building  shall  render  the  certificate  null  and  void:  Imt  no  provision 
is  made  for  enforcing  the  jiublication  of  such  alterations,  which 
might  easily  be  carried  out  without  their  coming  to  the  kiunv- 
ledge  of  the  Sanitary  Registration  Authority,  or  of  any  person 
interc^st^'d  in  preserving  the  satisfactory  sanitary  condition  of 
any  building.  It  is  suggested  that  tlie  builder  or  other  person 
who  curries  out  such  alterations,  should  be  bound  to  inform  the 
Sanitary  Kegistration  Authority  of  such  alterations  being  made, 
under  j*i»nalty  as  for  misdemeanour  in  case  of  non-compliance 
with  these  i\;quirements.  As  the  enactment  of  such  a  Bill  as 
that  under  consideration  would  l>e  likely  to  give  rise  to  much 
aflvertising  of  ability  and  readiness  to  certify  for  the  condition 
of  buildings  by  those  who  are  not  prevented  by  professional 
etitjuette  from  taking  tliis  course  to  make  themselves  known,  it 
is  proposed  that  a  clause  should  be  introtiuced  rendering  it 
penal,   by   loss  of  license  or  otherwise,  for  any  licentiate   to 
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advertise,  or  allow  to  be  advertised,  his  ability  and  willingness  to 
^rant  certificates,  otherwise  than  as  is  provided,  for  in  the  Bill,  that 
IS  to  say  by  the  published  lists  of  licentiates ;  also,  as  abuses 
might  arise  from  hcentiates  who  were  owners  or  part-owners  or 
otherwise  pecuniarily  interested  in  buildings  certifying  for  their 
own  property,  it  is  thought  that  provision  should  be  made 
against  this  danger,  by  enacting  that  no  licentiate  shall  grant  a 
certificate  for  any  house  or  building  of  which  he  is  the  owner  or 
part-owner  or  in  which  he  has  any  pecuniary  interest  other  than 
as  an  adviser  in  its  construction. 

It  is  not  thought  advisable  that  any  penalty  should  be 
recoverable  before  a  justice  of  the  peace  unless  he  be  sitting 
in  court. 

The  writer  trusts  that  these  few  remarks  may  be  sufficient  to 
stimulate  discussion,  and  that  thereby  valuable  information 
may  be  obtained  which  may  result  in  a  Bill  being  drafted  and 
eventuallv  enacted,  which  shall  be  satisfactory  to  all  persons 
interestea. 


On  "  J'he  Present  Position  of  M,  Pasteur  in  relation  to  Public 
Health,*'  by  R.  Augustine  Ohudleigh. 

Once  upon  a  time,  says  an  ancient  legend,  the  Plague-daemon 
obtained  leave  to  cause  500  deaths  in  a  certain  city.  But  soon  the 
bills  of  mortality  reported  the  deaths  by  plague  to  have  reached 
the  number  of  3,500.  The  Plague-dajmon  was  immediately 
summoned  to  account  for  the  extra  3,000  illegally  done  to 
death  over  and  above  the  authorised  number.  "  JSir,"  said  the 
Plague-fiend,  "  I  confined  myself  strictly  to  the  prescribed  50(1. 
It  was  not  I,  but  my  neighbour,  the  Fear-fiend,  who  slew  the 
odd  3,000.*' 

The  truth  conveyed  by  this  light  Italian  legend  seems  quite 
seriously  implied  by  Marshall  Hall  in  his  curious  classification 
of  hydrophobia,  in  his  *'  Principles  of  Diagnosis  "  he  divides 
that  disorder  into  two  classes,  namely,  (1)  Hydrophobia  rabiosa, 
and  (2)  Hydrophobia  sine  rabie.  But  "  hydrophobia  without 
the  rabies '  sounds  so  strange,  so  suggestive  of  "  Hamlet  with 
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Humli't  k'ft  out,"  that  we   might   be   in    doubt   as   to  wliat 


Miyshiil!  Hall  ri-ayy  meant 


it  not  that  h 


commences  uis 

273nl  section  with  the  words,  "  It  oecasionally  happens  that  we 
have  to  discriminate  between  a  real  and  imaginary  case  of 
hjd  1*0  phobia." 

Imaginary  hydrophobia  must  mean,  I  suppose,  liydrophobia 
induced  through  fear ;  and  thougli  such  a  thing  would  seem 
im|>ossible,  yet  a  brief  glance  at  the  literature  of  the  subject 
shews  that  the  authoiities  are  not  few  who  would  acconut  the 
imagiunry  eases  to  be  more  numerous  than  the  real,  who  would 
make  Marshall  Hall's  second  class  far  (arger  than  \m  first; 
indeed,  tliere  are  not  wanting  i>ersons  who  deny  the  existence 
of  hydrojihobia  as  a  8(>ecific  disease  altogether,  and  declare  that 
when  any  real  malady  follows  a  bite,  it  is  due  to  one  or  more 
of  the  known  sequela}  of  dirty  lacerations,  namely  tetanus, 
meningitis,  pyaemia,  and  a  host  uf  minor  affections  in  various 
combinations. 

Admitting  however,  that  rabies  in  the  dog,  or  hydrophobia  in 
man,  does  really  exist  as  a  true,  though  rare  disorder,  it  must 
nevertheless  be  insisted  on,  that  in  enumerating  cases  of  rabid 
madness  laree  deductions  must  be  made  from  |>opular  totals, 
seeing  that  if  this  species  of  madness  existed  in  anything  like 
popular  i]uantities,  there  won  hi  soon  be  not  a  sane  dog  left  in 
Europe,  nor  a  sane  man  either.  Reflect  how^  often  fever  is 
acctnnpanied  by  delirium;  yet  a  feverish  dog  must  not  be 
delirious  under  pain  of  being  acconnt4.Hl  rabid. 

Think  too  of  the  number  of  disorders  wdierein  the  profuse 
s wheats  observed  in  man  would  be  replaced  in  ch^gs  by  ft>aming 
at  the  month.  Yet  a  dog  which  foams  is  in  innnincnt  risk  of 
being  accounted  rabid.  Again,  it  is  a  habit  with  many  animals 
to  swallow  large  quantities  of  grass,  hay,  or  other  fibrous 
material,  to  sweep  out  para^^ites  from  the  intestine.  I  have 
made  some  interesting  ol>servations  on  this  iK>int  in  cat^.  dogs, 
and  ducks.  And  yet  tlie  presence  of  ''foreign  bodies,"  in  a 
dog's  intestine  has  been  gravely  accepted  as  evidence  of  rabies. 
But  w  hetber  the  madness  imputed  to  a  dog  be  real  or  imaginary, 
whether  it  be  rabies  rabtosa,  or  rabies  sine  rabie,  as  Marshall 
Hall  wcmld  have  put  it,  there  is  not  much  difference  in  the 
result.  The  terror  caused  by  the  cry  of  *' Mad  Dog  ! "  so 
entirely  hurtles  my  descriptive  powers,  that  I  must  borrow  the 
language  of  William  Somervile,  born  in  UiU2,  who  in  the  poem 
called  The  Chace,  describes  the  whole  horror  from  beginning 
to  end  in  a  series  of  wtml-pictures,  suflicieutly  graiihic  to 
curdle  one's  blood.  After  a  somewhat  remarkable  account  of 
the  two  forms  of  canine  madness,  the  dumb  and  the  '*  out- 
rageous," he  supposes  the  dog  escaped  from  the  kennel  and  the 
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mad  race  begun*     At  first  a  horse  is  bitten   and   its   deatli 
<lescribed»     Then — 

*'  Hence  to  the  village,  with  pernicious  haste, 
Baleful  he  bends  his  course  ;  the  village  fiies 
Alarmed  [  the  tender  mother  in  her  arni8 
Hugs  close  the  trembling  babe :  the  doora  are  barred, 
And  flying  curs,  by  native  instinct  taught, 
Shun  the  contagious  bane;  the  ruj^tic  bands 
Hurry  to  arms  ;  the  rude  militia  seize 
Whate'er  at  hand  they  tind:  cluba^  forks,  or  guns, 
From  every  quarter  charge  the  furious  foe, 
In  wild  diaorder  and  uncouth  array ; 
Till  now  with  wounds  on  wouiida  opprest  and  gored, 
At  one  short  poisonous  gasp  he  breathes  his  last," 

It  seems  that  things  wore  mucli  the  same  two  hundred  years 
ago  as  they  are  now,  for  when  the  poet  comes  to  speak  of  treats 
ment  after  a  bite,  he  laments  tliat — 

"  Each  hand  presents  a  sovereign  cure,  and  boasts 
Infallibility,  but  boasts  in  vain." 

His  own  faith  lay  evidently  in  the  actual  cautery,  and  thus 
vigorously  does  he  prescribe  it : 

"  The  pointed  steel 
In  the  hot  embers  hide :  quick,  urge  it  home 
Into  the  recent  sore,  and  cauterize 
The  wound.    Spare  not  thy  flesh,  nor  dread  the  event ; 
Vulcan  shall  save  when  ^^sculapius  fails." 

It  will  probably  be  conceded  that  fear  has  a  verv^  remarkable 
power  of  renderinjj  [»eople  suscejitible  of  whatever  disease  may 
be  prevalent,  and  that  canine  madness  is  [peculiarly  calruluted 
to  appeal  to  the  imacrination,  and  excite  horror  and  fear  in  an 
unusual  decree.  And  it  is  upon  this  strangely  fascinating 
disorder  that  M.  Pasteur  has  been  concentniting  the  attention 
^of  Europe  for  several  years.  Hydmpliobia  and  rubies  have 
been  the  great  popular  sensation  upon  which  the  jM^piilar  mind 
has  morbidly  dwelt  until  it  has  come  to  see  an  angel  <*f  dt-ath 
in  ever)'  dog,  and  has  sanctioned  a  massacre  of  unoffending 
animals,  upon  which  we  are  already  beginning  to  look  back 
with  shame.  The  laws  of  supply  and  demand  have  been 
singulai'ly  verified.  M.  Pasteur  had  a  large  supply  of  hydro- 
phobia cure ;  at  once  the  demantl  exceeeded  all  previous 
records,  M  Pasteur  created  a  denum^l  for  hydro[jhobia  (latients ; 
the  supply  w^as  such  that  Pasteur  could  **  claim  having  saved 
more  lives  in  six  months  than  were  previously  tlireatened  by 
rabies  in  any  ten  years," 
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Now,  if  M,  Pf4.steiir  cmilil  really  cure  this  malady,  all  tlie  fuss 
and  fri^i^ht  tliat  he  lias  causofl  aliout  it  would  be  condoiird.  But 
it  is  the  verdict  of  almost  ail  the  riviUzf d  natious  who  liave 
spoken  at  all,  that  M.  Pastt'ur  is  so  far  from  curing  nr  ])re- 
venting  hydrophohia,  that  he  actually  causes  it.  In  other 
words,  he  not  only  injures  puldie  liealth  by  sprejiding  alarm, 
but  he  still  further  damap^es  it  by  [>ositively  inoculatin*^  hydro- 
jdiohia  into  persons  who  would  have  clean  escaped  if  he  had 
only  let  them  alone, 

Ah!  the  |iub]ic  cannot  lie  awnre  how  strong  is  the  evidence 
against  the  Pasteuriau  treatment,  1  will  <juote  a  few  of  the 
verdicts,  official  or  semi-official,  which  competent  authorities 
have  pronounced  against  it. 

L  Under  the  head  of  *' Official  Criticism  of  Pasteur's  Pro- 
phylactic" the  **  British  Meilii-al  JtHimul  *'  has  a  paragraph 
Prom  wliich  I  take  the  following:  **The  Belgian  (ioverunient, 
in  conse-juence  of  riMpu/sts  made  in  tlie  Cliamber  of  Deputies, 
lately  deputed  three  Belgian  jjhysicians  to  investigat*^  and 
report  on  M.  Fas  temp's  methoa  of  preventive  treatment  of 
hydrophobia,  and  to  decide  nijon  the  advisability  of  founding  a 
Pasteur  Institute  in  Bflgium.  The  report  of  these  gentlemen 
is  decidedly  averse  to  such  a  st4?p." 

2.  Portugal  follows  Ikdgium'fi  le^id :  for  in  a  monograph  on 
Rabies,  publiJ^hed  at  the  "^National  Press,"  and  appearing 
**in  the  form  of  a  quasi-official  report  to  the  Portuguese 
Government/*  Dr.  Abreu  attacks  M.  Pasteur's  method,  his 
statistics,  his  theory,  his  practice,  and  even  his  facts.  Indeed^ 
there  is  scarcely  a  single  point  in  which  he  agrees  with 
Past42ur. 

3.  Austria  joins  in  the  revolt.  She  sent  Prof*  A.  von  Frisch 
to  stuily  Pasteur's  plan  in  Pasteur^s  own  home.  His  report 
may  be  condensed  into  these  few  words :  '*  Pasteur's  original 
method  does  not  prevent  hydrophobia,  his  second  method  pro- 
bably causes  it.'  The  result  of  it  all  is  that  the  Austrian 
Government  has  recently  rt.'fused  to  renew  the  grant  in  aid  of 
a  Pasteur  Institute  at  Vienna. 

4.  In  various  communications  to  the  "  British  Medical  Jour- 
nal "  Dr.  Spit^ka  of  New  Yrtrk  ridicules  the  positicni  of  M, 
Pasteur.  In  allusion  to  the  d(sct>very  that  **  foreign  IkhIics  " 
in  a  dog's  stomach  do  not  prove  it  to  l>e  mad,  he  i%Tit*?s  thus: 
"  It  was  the  demon8trati4>n  of  tliis  fact  in  this  city  that  led  to 
the  discontinuance  of  the  New  York  Pasteur  Institute,  one  of 
whose  chief  defenders  attemjit^d  to  inaugurate  a  hyflrophobia 
scare  on  the  strength  of  the  discovery  of  foreitni  bodies  in  a 
vagrant  cur. 

5.  A   Pasteur  Institute  has   also  been  closed  iu   Kussia,   a 
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comitrv  which  has  suffered  lieavily  from  Pasteur's  '*  intense  " 
treat  meut, 

Tlie  ifuestJon  ihav  arises,  **irow  is  it  that,  in  the  face  of  all 
this  opposition,  t!ie  whole  Piisteuriau  edifice  has  not,  loni^  ft^^i 
fallen  to  tlie  trrnund  ?  The  au?vwer_is  tiiat  the  tottering  ruin 
has  been  propped  up  for  a  while  hv  that  astonishing  document 
the  Report  of  the  English  Commission.  That  the  English 
verdict  is  against  the  evidence,  and  fully  maintains  our  insular 
peculiarity,  no  one  who  reads  wliat  is  done  in  other  lund^  can 
ventiu^e  to  deny,  1  Liniiesitatingly  pronounce  the  "  statistics  '* 
on  which  the  Report  relies,  to  be  among  the  most  pre]M>sterrm8 
I  ever  met.  Take  for  example  those  famous  ninety  cases,  wliose 
details  take  up  fifteen  foolscap  pages,»anil  on  the  strength  of 
which  M,  Pasteur*s  method  is  proclaimed  a  grand  success*  It 
will  scarcely  be  credited,  but  nevertheless  it  is  a  fact,  that  all 
those  ninety  cases  were  treated  on  an  abandoned  system — on  a 
system  which  has  been  discarded  and  rejectetl  in  favom'  of  a 
still  worse  system,  which  has  in  turn  been  discarded  itself. 
Whatever  is  basetl  on  those  ninety  cases  is  Ijasedon  an  ex[iloded 
system,  a  fact  which  is  enough  of  itself  to  ruin  the  character  of 
the  entire  report.  Another  ruinous  mistake  is  that  the  report 
calculates  the  expected  mortality  (at  the  rate  of  5  per  cent.)  on 
the  whole  nnmber  treated,  namely,  on  2t>82  persons,  and  asserts 
that  130  should  have  died. 

But  the  expectation  should  manifestly  have  been  calculated, 
not  on  the  whole  2682,  but  on  the  2682  minus  those  who  were 
inoculated  **  in  order  to  quiet  fears,"  and  minus  those  who  were 
bitten  by  dogs  which  were  proved  not  to  be  rabid,  and  those  who 
were  bitten  by  dogs  pronounced  nihid  mercdy  because  they 
foamed,  or  had  straw  in  their  stomachs,  or  were  in  any  way  the 
victims  of  mistaken  diagnosis.  Thus,  and  even  more,  should 
the  2G82  be  diroinished  before  comparing  the  actual  with  the 
expected  mortality.  Dr.  Lutaud,  one  of  Pasteur's  own  country- 
men, has  actually  made  this  corrected  comparison ;  and  this  is 
his  result,—**  What  then  is  the  benefit  of  the  new  treatment  f 
Twenty-five  more  deaths  than  if  there  had  been  no  treatment 
at  all." 

I  conclude,  then,  that  in  spite  of  the  solitary  voice  of  the 
English  KeiKirt,  the  weight  of  evidence  and  of  argument  is 
Btrongly  opposed  io  M*  Pasteur  s  **  cure.*'  It  is  time  tbat  this 
bubljle  were  hursl  It  is  for  their  health  that  the  pubhc  should 
know  that  hydro(>hobia  is  a  most  rare  disease,  that  there  is  no 
cause  for  all  this  fuss  and  scare,  antl  that  the  sooner  they 
^re  diverted  from  tlie  phantom  that  territies  them  the  sooner 
will  their  minds  regain  their  usual  tranquility. 
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Lord  BAsrsG,  F.B.S.,  in  opening  the  proceedings,  said  he  regarded 
this  Conference  as  one  of  the  most  important  featnrea  of  the  Congress, 
and  one  from  which  much  good  would  result.  In  Professor  CorfieM, 
their  chairman,  they  had  a  gentleman  occupying  a  position  in  one  of 
the  most  important  districta  of  London  where  his  assiduity  and 
great  acquirements  were  tihoroughly  recognized.  The  powers  for  the 
government  of  the  health  of  the  country  were  rapidly  passing  away 
from  the  central  odice  to  the  loea!  boards,  and  it  was  to  the  agency 
of  the  officers  who  were  not  unwilling  to  recognisie  such  control  as 
was  necessary  on  the  part  of  the  central  government  that  they  must 
look  for  a  cerlain  uniformity  in  complying  with  the  requirements  of 
the  law ;  the  new  system  would  have  a  t-endency  to  make  the  work  of 
public  health  administration  at  once  uniform  and  elastic.  If  that 
were  done  with  intelligence  and  tact  he  saw  no  reason  to  doubt  that 
they  would  make  rapid  progress  in  the  cause  they  had  at  heart, 

Prof,  W.  H.  CoRFiELD,  M,A.,  M.D.Oxon.,  on  taking  the  chair, 
said  it  had  not  been  usual  for  the  chairman  to  deliver  an  address, 
but  he  tiianked  Lord  Basing  for  his  complimentary  remarks,  and 
could  only  say  he  should  be  moat  happy  to  give  what  little  help  he 
could  to  the  proceedings  of  the  conference.  One  point  to  which  he 
wished  to  draw  attention  was  of  very  great  importance  to  Medical 
Officers  of  Health,  partly  as  such,  and  partly  as  persons  qualified  to 
give  sanitary  atlvice  :  he  referred  to  the  question  of  the  sanitation  of 
houses.  There  had  been  two  bills  prepared  for  submission  to  Parlia- 
ment with  the  avowed  object  of  providing  for  the  better  sanitation  of 
houses,  or  for  the  registration  of  houses  for  sanitary  purposes.  They 
had  been  carefully  considered  by  the  council  of  the  Medical  Officers 
of  Health  and  by  the  council  of  the  Siinitary  Listitute,  and  both  had 
been  condemned  in  toto  by  them  -  and,  if  necoaaary,  Parliament 
would  be  petitioned  against  either  of  the  bills  becoming  law.  In 
a  paper  before  the  Congress  which  bad  been  printed  and  circulated, 
he  saw  that  it  was  proposed  that  all  engineers  and  architects  should 
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be  considered  qualified  to  cprtify  as  to  tbe  sanitary  condilion  of 
boases,  but  that  Medical  Officers  of  Health  should  not,  If  Medical 
Officers  of  Health  were  not  capable  of  certifying  to  the  sanitary  con- 
dition of  bouses,  he  certainly  did  not  know  who  were.  With  the 
exception  of  some  half  dozen  engineers  and  a  few  architects  who  had 
paid  special  attentioE  to  the  matter  of  hoiL«}e  sanitation,  he  would 
venture  to  say  that  any  Medical  Officer  of  Health  in  tbat  room  was 
better  fitted  to  certify  m  tx)  tbe  Hanitation  of  bouses  timn  were  tbe 
whole  body  of  cinl  engineers  or  architects.  This  being  the  state  of 
affairs,  he  urged  upon  them  not  to  lose  eight  of  the  matter,  and  not 
to  let  slip  out  of  their  hands  a  very  important  method  of  improving 
the  health  of  tbe  people,  and  a  very  proper  and  legitimate  source  of 
professional  remuneration. 


H  "  Dpath-cauus  a7id  their  Clanmficaimn^*  htf  Fhancis 
Vachek,  F.K.C.S.,  F.C,S„  Medical  Officiirof  ^  Heulth  for 
Birkenhead. 


The  intelligent  Medical  Offirer  of  Hcaltli,  as  year  by  year 
he  laboriyQsIy  prepares  his  tabnkir  statements  of  mortality 
cliissitied  ai'curding  to  diseases,  ages,  and  k»calities,  is  almost 
necessanly  troubled  with  occasioiml  doul>ts  as  to  the  utility  of 
this  work.  The  information  furnished  to  him  through  the 
local  registrars  as  tc»  the  ages  of  defeased  pei'sons  and  the  house 
or  place  in  which  each  death  occunvd,  is  fairly  precise  and 
ftccurate,  and  yields  material  for  suinnuiries  jind  deiluctions 
more  or  less  valuable.  On  the  other  hand,  t!ie  partirulart*  as 
to  thu  ciutsie  of  death  in  the  registrar's  returns  are  often  (»iher 
than  prt'cise  and  aecunite,  and  tnisgivings  arise  as  to  their 
sufficiency  for  the  purposes  they  are  made  to  serve.  Th^ 
reason  of  this  is  not  far  to  seek,  for  while  age  at  death  and 
place  of  death  are  siinpie  matters  of  fact  cognizable  without 
difficulty,  the  cause  of  tleatli  is  fivcjuently  a  very  comjdex 
problem  to  determine  even  when  all  the  necessary  data  are 
given,  and  a  quite  insoluble  problem  when  the  data  are 
withlield. 

From  whom  then  comes  the  infonnation  entered  under  the 
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heading  "  cause  of  deatli*'  in  the  registrar's  records  t  In  other 
words,  to  wliom  is  entrusted  the  important  duty,  when  a  fleiith 
take*^  place,  of  deciding  what  rirodiieud  death  ?  Tliis  question 
is  answered  hy  turning  to  Clause  20  of  the  Rejjjistration  of 
Births  and  Deaths  Act  (1874)  :  "In  case  of  the  death  of  any 
person  wlio  has  hccn  attended  during  his  last  illness  hy  a 
registered  medical  practitioner,  that  practitioner  shali  sign  and 
give  to  some  person  required  by  this  Act  to  give  information 
concerning  the  death,  a  certificate  stating  to  the  hest  of  his 
knowledge  and  helief  tfie  C4iuse  of  death,  and  such  jierson  shall, 
upon  giving  information  concerning  tlie  death,  or  giving  notice 
of  the  (leath,  deliver  that  certiHcate  to  the  registrar,  and  the  cause 
of  death  as  stated  in  that  certificate  shall  heentered  in  the  register, 
ttjgether  with  the  name  *>f  the  certifying  medical  practitioner. 

**  WHiere  an  inquest  is  held  on  the  body  of  any  deceased 
person,  a  medical  certificate  of  the  cause  of  death  need  not  bo 
given  to  the  r€*gistrar,  hut  the  certificate  of  the  finding  of  the 
jury'  furnislu'd  by  the  Coroner  shall  be  sufficient/' 

In  short,  if  the  deceased  luis  been  attended  during  his  last 
illness  bv  a  registered  medical  practitioner,  the  practitioner 
must  notify  to  the  best  of  his  knowledge  iind  belief  the  cause  of 
death,  unless  he  understands  an  inquest  is  to  he  held.  If  the 
deceaseil  has  not  been  attended  rluring  his  last  illness  by  a 
registrred  rnt-dical  practitioner,  a  person  qualified  to  be  in- 
formant for  the  registration  of  the  death  notifies  the  Registrar 
of  the  deaths  stating  tlie  name»  age,  nnd  rank  or  occupation  of 
deceased,  the  date  and  place  of  death,  and  adding  to  the  best 
of  his  knowledge  and  belief  the  cause  of  death.  A  death  thus 
reported  is  registered,  and  the  alleged  cause  thereof  entered, 
unless  the  Coroner,  to  %vhom  the  |)aii:iculars  are  submit  ted,  in 
the  exercise  of  his  discretion  elect  to  hohl  an  inquest  on  the 
same.  The  ofiicial  entry  as  to  the  cause  of  death  is  therefore 
made  on  the  authority  uf  (1)  a  registered  methcal  practitioner, 
(2)  a  Coroners  Jury,  ur  (3)  a  person  qualified  to  be  informant 
of  the  death.  It  will  thus  bo  convenient  to  consider  death- 
caiuses  under  three  heads — as  certified  by  qualified  medical 
practitioners ;  as  certified  by  Coroners'  Jiunes ;  and  causes 
uncertified. 

I.  Dkath-causes  certified  by  Qualified  Medical 
Practitioners,  forming  about  90  pur  cent,  of  the  sum  of  the 
death-causes  registered,  are  as  recorded,  infinitely  more  reliable 
and  useful  than  death-causes  as  sot  forth  in  the  verdicts  of 
Coroners'  Juries.  8till  expc^'ifuce  in  chissifyitig  causes  certified 
by  medical  men  reveals  certain  defects  which  it  is  well  to  point 
out,  as  some  at  least  may  be  easily  avoided.  I  have  fouiul  a 
certain  proportion  (not  a  large  proportion  by  any  means)  of 
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such  certificates  embaVTassing,  and  tlie  information  tliey  contain 
difficult  to  classify  owing  to  :— 

(a).   E.ecess  of  inforiuation.      I  give  a  few  instances,   taken 
almost  at  random  from  last  jeai''s  record  in  a  small  sub-district. 
L  "  Broncliitis,  whooping  courrh,  convulsions'*  (age  1^^). 

2.  "Rliemnatic  arthritis,  ^out,  morbus  cordis"  (su^e  75), 

3.  "Acute  broucliitis,  diarrhoea,  debility"  (age  63). 

4.  **  Debility,    diarrliOGa,    effects    of    vaccination "     (ago 

(>  months), 

5.  "  Congestion  of  kidneys,  congestion  of  lungs,  cedema  of 

brain  "  (age  48). 

It  would  not  have  been  difficult  to  find  much  more  striking 
examples.  Indeed,  I  have  occasionally  seen  the  cause  of  death 
ccrtiHetl  as  due  to  four  or  five  distinct  diseases,  so  that  it  might 
%nth  almost  equal  propriety  have  been  classed  among  the 
zymotic  diseases,  the  local  diseases,  the  constitutional  diseases 
or  the  developnieutal  disea^ses.  This  ought  not  to  be,  and 
medical  men  in  certifying  would  do  well  to  bear  in  mind  what 
is  the  object  and  use  of  the  certificate  they  give,  and  always 
make  it  clear  on  the  face  of  it  at  least  in  whicli  class  of  death- 
causes  they  wish  the  death  to  be  entered. 

(h),  Deficicncii  of  information,  — -  Examples  of  certificates 
gi\nng  incomplete  infonuation  will  occur  to  many  here  present 
In  a  recent  return  made  to  me  the  cause  of  death  was  ascribed 
to  hare-lip.  Last  year  a  death  was  certified  to  me  as  due  to 
iirinarj"  fistula,  nnn  on  a  previous  occasion  I  saw  a  certificate 
ascribing  death  to  the  siime  cause.  Again  I  find  many  entries 
in  every  years  register  in  which  the  deaths  of  not  very  old 
people  are  ascribed  to  the  eliFt,*cts  of  age.  Thus — -man  and 
woman  aged  60  ''  senihty  ;  *'  woman  aged  58  **  senile  decay  ;  '* 
woman  aged  50  "  atropliia  senilis.**  In  people  from  50  to  60 
years  of  age  there  surely  must  be  some  mort?  immediate  cause 
of  death  than  old  age.  Perlujps  the  most  remarkable  instance 
of  deficiency  of  information  I  have  had  to  deal  with,  was  a  copy 
of  a  certificate  of  the  duath  of  a  married  woman  under  40  years 
of  age*  in  which  the  duath  was  ascribed,  by  the  medical  man  in 
attendance,  to  **  natural  causes.'* 

(c).  Too  fjeneral  terms  being  used, — Under  this  head  I  especially 
refer  to  the  use  of  such  terms  as  coma,  without  stating  the 
cause  of  the  coma ;  or  apna*a,  which  is  equivalent  to  sa>nng 
that  the  cause  of  death  was  **  want  of  breath."  I  must  protest, 
tcKi,  against  deaths  being  certified  as  due  to  asthenia,  or  exhaus- 
tion, and  to  the  frequent  use  of  the  familial*  terms  tk-bility  and 
marasmus.  Tunujur,  also,  is  too  general  a  term,  and  cannot 
be  classified,  Tlieu  I  have  often  seen  the  cause  of  death 
ascribed  to  "  stroke,"   and    '*  confinement,"   and    "  stricture," 
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und  I  interpret  the  teniis  us  best  I  can,  entering  stroke  to 
'*  jtaralysis/'  eonfiiieirjetit  to  **  cliiliUtirtli/'  an*!  stricture  to 
'•  stricture  of  the  urethral.'*  Howi^ver,  tlie  certifier  should  not 
thus  leave  liis  meaning  to  be  guessed, 

(d).  S^mptottiH  rather  than  diseases  being  certified. — ^Familiar 
exaiuj>le.s  of  tins  form  of  defect  in  certificates  are  ascribing  tlte 
causes  of  deaths  to  jaundice,  dropsy,  ha'muiThage,  sjnctjpe. 
Jriundiee  is,  I  take  it,  always  merely  a  symptnni,  and  su  is  dropsy, 
*'\'en  though  a  pi  art*  is  found  for  them  in  the  official  nostdogicul 
tables.  Surely,  in  rlealing  with  dro]>sjj  a  certifier  should  do  his 
best  to  trace  the  cause.  Is  it  heart  disease  ?  Is  it  kidney 
tlisease?  Is  it  liver  disease?  Is  it  ovarian  diseased  Is  it  a 
sei|i(ela  nf  scarlatina?  Is  it  anaemia  or  scorbutus?  As  for 
hTemorrhage,  it  may  mean  almost  anything — aneurism,  varicose 
\^ins,  placenta  pra'vin,  &c.,  &(■.  Ami  syncope,  whicli  it  is  usual 
tu  class  with  heart  disease,  nmy  after  all  indicate  something 
(juite  different. 

(e).  Undue  reticence^ — ^This  defect  probably  contributes  more 
tlian  any  other  to  the  imperfections  of  the  death  returns. 

In  jtarticidar  there  are  tlircc  important  death-causes,  primary 
causes,  which.  If  I  may  be  allowed  tlie  ex[iressiou,  are  conspicu- 
irns  by  their  infrequent  appearance,  these  are  alcohcdism,  syphiHs, 
und  childbirth.  According  to  the  returns,  I  find  not  one  in 
hvo  hundr^'d  deaths  is  due  to  alcoholism,  a  deduction  which 
tiltvitmsly  df>es  not  correspond  with  the  facts.  Deaths  from 
nndtmbted  alcohfdism  are  ascribed  to  phthisis,  bronchitis, 
pninimonia,  brain  disease,  cephalitis,  apo|>lexy,  paralysis,  dropsy, 
heart  disease,  Bright's  disease,  gastritis,  enteritis,  dyspejisia, 
Ntomacli  tliseascj  hepatitis,  eirrliosis,  liver  disease,  &c.,  t!tc., 
\Aithout  a  suggestion  that  intemperance  was  even  remotely 
rnunected  with  the  fatality.  Similarly,  deaths  from  uufloubted 
congenita!  syithilis,  are  certified  a.s  (hjc  to  tabes  meseuterica, 
eonvulsions,  skin  disease,  marasmus,  atrophy,  &c.,  withuut  a 
hint  as  to  the  constitutional  vice,  the  indications  of  which  are 
nut  usually  difficult  to  rlistinguislL  As  for  sy[diilis  which  is  not 
(•ongenitiii,  it  would  a]>pear  as  if  no  one  ever  did  die  of  this 
<'xcept  the  inmates  of  a  lock  hospital,  and  an  occnsional  parish 
patient.  Of  course  it  is  the  easiest  thing  in  the  worhl  to  account 
tor  this  supprejiiiio  veri.  Patients  and  their  friends  (gentle  and 
simple)  are  endowed  with  a  more  or  less  acute  sensilHlity,  and 
nn me  to  resent  any  slur  on  the  family  sobriety  or  continence. 
Even  if  it  were  not  so,  is  tliere  one  medical  |iractitioiier  in  a 
Ihonsand  who  has  the  brutal  frankness  to  give  a  disgusting  or 
•jftensive  certificate  to  the  weeping  widow  in  the  first  anguish  of 
her  great  bereavement,  or  the  sorrowing  son  mourning  the  death 
of  a  parent? 
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Why  a  large  proportion  of  deaths  from  childljirtli  are  unt 
recorded  as  such  is  by  no  means  so  easy  to  explain,  Intlecd,  to 
tae  it  is  almost  im?\n1ifal>U'.  However,  tliis  is  the  fact  tlial 
year  by  year  inaoy  luindrods  of  deaths  from  childbirth  are 
certified  as  due  to  eclampsia,  jieritoiiitis,  albuminuria,  lia?morr- 
ba<jre,  &Q.J  withutit  any  meutiou  of  the  recent  parturition*  Take 
my  own  district :  one  year  1  find  a  total  of  nine  deaths  ascribed 
to  childbirth,  miscaiTia^e,  ]juerperal  fever,  c^c*,  &c. ;  and  auotlier 
year  a  total  of  eleven  ileatbs  to  these  causes,  i,e,,  one  death  in 
childbirth  to  34o  births  and  277  births  respectively  ;  and  it  is 
not  alleged  that  I^irkenhead  is  any  exception  to  the  rule  in  this 
matter.  Indeed  in  most  districts,  if  not  all,  it  would  seem  that 
death  certificates  are  unduly  reticent  on  this  subject  of  chihl- 
birth,  women  delivered  beinj^  certified  its  dying  from  various 
causes,  without  mention  of  the  fact  that  such  causes  followed 
hard  upon  childbirth.  The  mortality  in  children  according  to 
M'Clintock  is  1  in  123;  and  the  conclusion  of  Matthews 
Duncan,  who  has  investigatetl  this  fjuestion  with  great  care  is 
very  similar,  viz.:  that  *' not  more  tliau  1  iu  every  120  women 
delivered  at  or  near  the  full  time,  die  within  the  four  weeks  of 
childbed.*' 

Having  pointed  out  wiiat  I  consider  the  defects  in  a  minority 
of  the  certificates  of  death-causes  fimnshed  by  medical  men,  it 
is  well  now  to  make  sonu'  suggestions  as  to  remedy,  before  1 
pass  on  to  the  secoml  part  of  my  sul>jecL  As  ivgards  excess  of 
inf*irmatiou,  I  would  propose  that  when  three  or  four  death- 
causes  are  entered  in  a  certificate,  the  writer  should  indicate 
how  he  would  have  the  death  classed,  by  uuderlinhig  one  or 
other  of  the  causes  recorded.  As  for  defirieiiey  of  inft^rmation, 
using  too  general  terms,  and  certifying  sym[jtoms  rather  than 
diseases,  all  tluit  is  wanted  is  a  little  more  care  in  writing 
certificates,  and  even  occasional  reference  to  Dr.  Farr's  nosology » 
or  the  nomenclature  of  diseases  ^uvpared  under  the  tlirectiou 
of  tlic  College  of  Physicians.  It  would  be  well  also  foj- 
practitioners  to  make  it  a  rule  never  in  any  case  to  certify  the 
cause  of  death  as  due  to  exhaustion,  coma,  ajma'a,  <5cc.,  and  tn 
hold  that  senility  or  old  age,  is  as  a  ride  an  iiisHleijuate  cause  nf 
death  for  a  mun  or  woman  aijed  CO  or  under. 

In  the  matter  of  the  suppressio  reri  which  seems  to  be 
reijuireil  of  the  certifier  when  the  cause  of  ile:ith  is  alcoholism 
or  syphilis,  I  would  remark  that  the  difiicnlty  only  arises 
because  it  is  the  custom  to  give  the  certificate  to  a  near  rehition 
of  the  deceased.  If  it  were  the  practice  for  the  certifier  to 
send  or  deliver  the  certificate  direct  to  the  district  registrar,  it 
would  be  mncli  easier  for  the  certifier  to  tell  the  whole  truth  ; 
and  in  many  cases  he  would  be   under  no  temptatiou  to  tlo 
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otherwise.  I  am  awaj*e  that  certifying  something  less  tlmn  the 
naked  truth  is  not  always  a  resen-e  in  deference  to  mere  senti- 
ment, but  that  certifying  alcoholism  or  syphilis  may  sometimes 
invalidate  an  insurance  claim  on  deceaj^ed's  behalf.  Still,  I 
cannot  doubt  hut  that  a  verj  slight  alteration  in  the  Registra- 
tion of  Births  iiud  Deaths  Actj  requiring  the  [jraetitiouer  in 
attendance  on  deceased  during  his  last  illness  to  send  to  the 
district  registrar  a  certificate  of  the  cause  of  death,  instead  of 
fnniishing  the  same  to  "a  qualified  informant  of  the  death/' 
would  be  a  useful  legislative  amendniL*nt,  and  hel]:ifnl  to  practi- 
tioners in  facihtating  the  perfonnance  of  an  unideasant  duty. 
As  to  the  omissions  refeiTed  to  in  certifying  deatlis  due  to 
diseases  or  conditions  incidental  to  tt^dious  or  complicated 
trtivaiJ,  the  rule  shouki  be  to  notify  the  fact  of  parturition  or 
miscarriafje  in  every  certificate  statinij  the  cause  of  death  of 
any  woman  who  may  die  from  any  cause  wdthin  twenty-eight 
days  next  following  parturition  or  niiscarriaLFe. 

One  word  here  as  to  tbf  obligation  on  medical  men  to  certify. 
The  clau^ie  of  the  Registration  of  Births  and  Deaths  Act  (clause 
20)j  which  1  have  already  quoted,  is  I  think  capalile  of  a  more 
liberal  interpretation  than  it  usually  receives.  It  may  well 
hajipen  that  a  jiractitioner,  whose  attendance  on  a  patient 
dunng  lii,s  hist  illness  has  been  limited  to  one  or  two  visits,  may 
be  unable  to  assign  a  cause  of  death.  lie  may  indet- d  have 
attended  deceased  for  a  consi<lerahle  time,  and  still  be  in  the 
dark  as  to  the  cause  of  death.  Indeed,  death  has  so  many 
jdiases,  and  souk'  are  so  difficult  to  interpret,  that  occasionally 
even  after  the  assistance  of  a  pout  mortem  examination  of  the 
body,  a  pmctitioui-r  may  find  that  the  proldem  as  t^  the  cause 
of  aeatb  is  still  obscure.  Under  such  circumstances,  is  a  jjrac- 
titituier  retjnired  to  certify  something?  It  seems  generally  to  he 
held  that  he  is,  but  lam  of  a  tlifferent  opinion.  He  is  only 
bound  to  <"ert]fy  the  cause  to  the  best  of  his  knowledge  ajid 
Ivelief,  and  in  the  cases  supposetl  to  the  best  of  his  knowledge 
and  belief  he  can  assign  no  cause. 

11.  Death-causes  Cektified  ny  Coroners*  Juries. — 
These  might  be,  and  should  be,  as  reliable  and  satisfactory  in 
every  vmy  as  any  death-causes  in  the  registrars*  returns.  As  it 
is  they  are  most  inatle<juatc  and  unsati.sfnctory,  so  that  a  large 
pro])(>rtion  of  tliem  Iiave  to  be  enlei'ed  in  the  summanes  under 
the  Iieadings  "violent  deaths  not  cia.'^SL'd,*'  and  *' causes  not 
Kjiecified  or  illKlefined/' 

The  verdicts  of  Coroners'  Juries  an?  difficult  to  classify  and 
comparatively  useless  for  various  reasons — that  is  to  say  owing 
to :— 

(a).  Tlie  onl^  question  proposed  for  solution  being  commonly ^ 
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Is  the  death  the  result  of  disease,  accident ^  7iegHgence,  eutcide, 
mtirder  or  manslaughter  f ''  Thus  the  iiKjuiiy  is  not  into  the 
cause  of  <leath,  hut  only  whether  auyoue  is  to  blame  for  the 
death.  The  court  whleh  aims  at  doin^  so  little  actually  does 
less,  and  often  such  venlirts  as  **  found  drowned/*  or  *'  found 
dead/'  are  returned,  and  these  answer  no  fjuestion,  except  the 
question  of  the  competency  of  the  tribunal.  I  cannot  help 
til  inking  that  Coroners'  Juries  taking  this  narrow  view  of  their 
duties  is  due  to  the  vast  majority  of  €\>roners  being  lawyers 
instead  of  medical  men.  Whether  the  deceased  dietl  of 
apoplexy,  heart  disea.se  or  thrombosis,  is  to  the  legid  mind  a 
matter  of  supreme  indifference.  Questions  of  culpability  and 
negligence  are  the  real  issues  before  the  Court,  from  a  legal 
point  of  view,  and  the  Lawyer- Coroner  is  sui'e  to  instioict  his 
jury  accordingly.  Even  where  evidence  as  to  the  actual  cause 
of  death  is  available  it  is  perhaps  not  called,  or  if  called 
niisunder^tood.  This  brings  me  to  another  chief  cause  of  the 
unsatisfactoriness  of  the  verdicts  of  Coroners*  Courts. 

(6),  The  en  lie  nee  of  a  medical  wttnett^  is  only  oecasionally 
required, — Holding  an  inquiry  into  the  cause  of  death,  without 
any  medical  endcnce  whatever,  as  is  so  often  done,  is  a  travesty. 
It  is  like  celebrating  a  wedding  without  the  groom.  The  result 
cannot  but  be  barren  and  uufnutftd.  Omitting  to  require 
medical  evidence  is  in  part  due  to  legal,  and  sometimes  medical, 
Coroners  not  comprehending  the  necessity  for  it,  and  in  ])art 
prou]j>ted  by  a  wish  to  save  the  coinitv  or  borough  rates  where 
nracticable.  The  fee  of  the  uncalled  medical  witness  is  saved, 
but  owing  to  this  saving  the  fees  of  the  Coroner  and  Jmynien 
are  lost.  Economy  of  this  kind  defeats  itself.  For  similar 
reasoDB 

(c).  A  post  mortem  e^ramiyiatkm  of  the  deceased  is  seldom 
ordered. — Were  medical  evidence  called  at  every  inquest,  and  a 
post  mortem  examination  of  the  body  the  rule  instead  of  the 
exception,  what  a  very  different  vahie  one  would  attach  to  the 
fiuditigs  of  juries.  I  am  not  prepared  to  assert  that  a  post 
mortem  examination  is  necessary  in  every  case  ;  but  I  would 
have  a  medical  witness  caded  in  every  case,  and  practically  it 
sliould  rest  with  him  to  say  if  such  an  examination  were  needful. 
As  it  is,  the  Coroner  orders  a  post  mortem  examination  unly 
when  he  thinka  it  is  required,  and  it  oft<*n  haiqjens  tluit  he  is 
incompetent  to  decide  such  a  question,  seeing  tliat  few  Coroners 
are  qualified  medical  men,  and  not  many  of  these  ai^  in 
practice. 

(d.)  Snch  findinps  as  '*  Died  hi/  the  llsitatton  of  God^^'  or 
*^  Natural  Causes^*  belmj  usuaL  To  say  that  such  verdicts  are 
useless  is  to  understate  the  facts,  they  are  harmful  because 
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altngetlier  deceptive.  A  formal  judicial  inquiry  is  held,  and 
%vhen  a  verdict  is  given  the  assiiniptiou  is,  that  the  iIlvei^ti^ation 
has  heen  l)roiii[j[ht  to  a  siuTes,sfu[  issue,  Imt  such  a  VL-nlict  as 
either  of  the  above  deeides  notliiunr.  The  first  is  meruly  a  pious 
admission  that  providence  ovfrrules  events  ;  it  Ints  no  further 
meanintif,  for  is  not  death  always  by  visitatitjn  of  God  ^  A  man 
dies  of  bronchitis  or  fever,  or  is  bludgeoned  by  a  burgfar ;  in 
each  case  his  death  is  a  visitation  of  God,  just  as  mucli  as  if  he 
had  been  struck  dead  by  lightning.  Death  by  visitation  uf  God 
is  tlien  nieaniugle.ss,  because  it  is  all-inchisive.  It  is  not  less  or 
more  than  the  truth,  but  "tlie  truth  in  masquerade/' 

And  wluit  shall  be  said  of  the  other  conventional  verdict, 
death  from  natural  causes?  This  is  certainly  not  all-inclusive. 
Indeed,  very  few  iliseases  are,  strictly  speaking,  natural  causes 
of  death.  The  so-called  pi^ventiible  diseases,  such  as  tyiihus, 
typhoid  fever,  and  diphtheria,  are  not,  nor  are  the  large  group  of 
maladies  classed  as  tubercular  diseases.  Then  the  long  list  of 
diseases  which  are  the  more  or  less  immediate  result  of  intem- 
perance or  incontinence,  thouirh  frequent  causes  of  death,  are 
ccrtaitdy  not  luitnral  causes.  IiKleed  it  is  far  easier  to  sny  what 
are  not  than  what  are  natural  causes;  yet  apparently  the  term  as 
used  by  Coroners'  Jiu'ies  simply  means  that  the  death  was  cansed 
in  some  way  other  than  by  riolence,  ie.,  that  tlie  death  was  not 
the  evident  and  (hrect  result  of  chemical  or  physical  forces. 

(e.)  I'he  little  respect  coTmnonJ^  accorded  the  Corojter.f  Court 
— ^This  is  assureilly  a  cause  of  the  useless  and  nnsatisfitrtory 
verdicts  recorded.  A  Court  which  takes  a  low  estimate  of  its 
own  functions,  aud  often  docs  its  work  in  a  somewhat  jierfunc- 
tory  manner,  can  scarcely  com  maud  respect.  The  Coroner  is  a 
judge  without  tlie  authority  or  prestige  of  a  judge  ;  the  Jury  is 
a  sort  of  scratcii  crew  ;  the  court-njom  is  a  parlour  at  a  public- 
luuise.  Sittings  are  not  rarely  enlivened  by  sparrings  betneen 
the  Coroner  and  the  Jury,  or  a  local  solicitor.  **  Crowiier's 
'quest  law  "  is  a  byword  of  contempt,  and  even  the  censure  of 
the  Jury  carries  no  weight.  The  Court  is  a  relic  of  very 
ancient  timt^s,  ami  badly  needs  reform. 

III.  DEATn-CAUSES  UNCERTIFIED.^ — Thcse  are,  of  course, 
the  least  reliable  and  satisfactory  of  all  death-causes.  The 
cuuise  is  communicated  to  the  registrar  by  the  infortmnit  who 
rejKirts  the  death.  The  informant  is  a  relative  of  the  deceased 
present  at  the  death,  or  in  attendance,  or  dwelling  in  the  sub- 
district  in  which  tbe  death  occurred,  or  a  person  present  at  the 
death,  or  an  occn[iier  f)r  inmate  of  the  tiousc  in  which  tlu^  death 
occurred,  or  the  jjcrson  causing  the  body  to  be  buried;  and  the 
information  us  to  cause  of  death  which  he  conuutmieates  U 
either  merely  his  own  personal  opinion,  or  it  is  vouched  for  by 
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a  qiiaek,  a  berlialist,  a  nostnim-vendor,  a  midwife  or  nurse.  It 
is  es|K'cially  iiotownrthy  that  a  very  large  propoi'tiun  (about 
VHl  [«er  cvut.)  of  t)u'  iiiictTtified  deaths  are  tlie  deatfis  of  infanta 
aud  very  ynuiitr  children.  Tlie  causes  most  fre«|ueiitly  assigned 
apj»ear  to  be  delnlity,  broneliitis,  and  premature  birth.  Causes 
assignetl  in  this  way  are  really  valueless  for  statistical  purposes, 
but  assuming  that  they  arc  proximately  true,  the  questions  ;irise  : 
How  many  of  these  cases  of  alleged  Jebility  were  due  to  bad  or 
in.sufiicient  food  I?  How  many  of  these  cases  of  alleged  bronchi tia 
were  due  to  insufficient  clothes  orexpitsurc  ?  How  many  of  these 
cases  of  alleged  jiremature  liirth  were  due  tn  parental  vice,  nr  the 
use  of  abort  if  acien  ts 'f  Alas,  for  the  little  ones  I  Yet  if  the 
death  of  an  infant  may  be  so  easily  recorded^  aud  the  body 
buried  without  any  efficient  ent]uiry,  is  it  not  offering  a 
premium  to  all  sorts  of  evil  practices?  And,  unftniunately, 
owing  to  the  many  Inirial  societies  competing  for  the  custom  of 
the  ])Oor,  no  mother  can  remain  ignorant  that  money  is  to  he 
nia<Ie  out  of  the  sacrifice  of  these  struggling  little  lives.  If 
proper  professional  advice  is  nut  obtained  for  an  adult  when 
sick,  it  may  he  and  often  is  owing  to  his  own  default,  hut  if  it 
is  not  obtained  for  a  sick  infant,  it  is  obviously  referable  to  the 
neglect  of  others  :  and  so  manifold  are  the  means  of  obtaining 
free  medical  relief  in  the  present  day  that  few  can  ]>lead 
poverty  as  an  excuse  for  not  procuring  skilled  advice  on  behalf 
of  a  sick  child. 

That  the  causes  of  many  deaths  marked  '*  uncertified  '*  are 
furnished  to  the  informants  by  irregular  medical  practitionerj* 
is  indicated  by  the  causes  assigned.  For  instance,  in  my  own 
district,  during  recent  years  uncertified  deaths  have  been 
ascribetl  to  the  following  diseases,  among  others — rubeolii, 
cynauche  traehealis,  tabes  mesenterica,  hydrocephalus,  ascaris 
lumhricoides,  laryngismus  stridulus,  diphtherijt,  typliHs  fever, 
encei^halitis,  pneumonia,  paresis,  enteritis,  cirrhosis,  hyper- 
trctphy,  atrophia  and  foramen  ovale  jK-rsistent.  These  terms, 
ana  such  as  these,  could  only  be  employed  by  pei*sous  laying 
claim  to  some  knowledge  of  niedieiue.  Indeed  I  kn(^>w  for  a 
fact  that  some  (juacks  fill  in,  sign  aud  (!eliver  regular  certificates  ; 
and  if  the  main  contents  of  such  a  certificate  are  entered  lu  the 
register,  what  does  it  Tiiatter  to  the  rpiack  whether  his  name  or 
the  word  ''uncertified"  completes  the  entry"?  The  quack's 
certificate  is  receive* I  and  !us  diagnosis  ado|>ted  by  tlie  j^owers 
that  be.  Will  his  customers  after  such  testimony  ever  venture 
to  doubt  that  he  is  duly  (jualified  ?  Once  in  my  district  the 
cause  of  death,  *'  uncertified,'*  was  attributecl  to  suppression  or 
retention  of  urine.  If  the  certifier  had  himself  treated  the  case, 
he  must  have  an  amount  of  assurauce  rui^ely  surpassed. 
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What  then  is  the  remedy  for  the  defects  in  the  registrars' 
returns  which  result  from  uncertificrl  death-causes  heing  entered 
in  the  easy  way  now  so  common  'i  The  problem  was  solved 
nineteen  years  ago  by  Mr.  (now  Sir  tJohn)  Simon.  In  liis 
eleventh  report  to  the  Privy  Council,  referring  to  knowledge 
which  ought  to  he  had  coiiceruiug  the  deaths  of  the  jjopuktion, 
be  writes : — 

**  First,  in  my  cplnion,  the  laiy  ought,  as  far  as  practicable,  to 
require  in  every  case  of  death  that  the  cause  of  the  death  be 
medically  certified.  Exception,  not  in  substance  hut  in  form, 
might  have  to  be  made  for  cases  where  Coroners*  Inquests  are 
held ;  i.e.,  the  verdict  of  any  such  inquest  must,  of  course,  be 
miderst4>od  to  iuclude  the  substance  of  any  required  medical 
certificate.  And  fwssibly,  for  very  exceptional  circumstances, 
it  might  be  desirable  to  provide  that,  in  them,  any  magistrate's 
order  shunid  exunerate  from  the  necessity  of  tlie  certiticate. 
But,  subject  only  to  such  qualifications  as  these,  it  seems  to  me 
that  in  all  cases  of  death  a  uietlieal  certificate  of  the  cause  of 
death  ought  to  be  required  ;  a  certificate  to  be  obtaiiu*d,  where 
practicable,  from  the  medical  practitioner  who  attended  the 
fatal  illness  ;  or,  where  there  has  been  no  medical  attendant,  or 
none  from  whom  a  certificate  can  be  obtained,  from  the  public 
healtliHttticer  of  the  district.'' 

tSciraewliat  simiUir  advice  is  tendered  by  Dr.  W.  Farr  in  his 
letter  to  the  Kegistrar-Geuernl  on  the  causes  of  death  in  1867. 
His  words  are  ; — 

**  Where  death  happens  in  such  circnmstances  as  render  it 
impossible  to  obtain  a  satisfactory  certificate  from  a  medical 
man  in  attendance,  the  cause,  I  submit,  in  the  interests  of 
science  and  of  human  safety,  should  be  investigated  by  a 
medical  officer  specially  appointed  in  each  registration  district,'* 

Had  effect  been  given  to  either  of  these  proposals  in  the 
Registration  of  Births  and  Deaths  Acts  (1874),  as  might  and 
shotdd  have  been  done,  there  would  liave  been  no  occasion  to 
conqilaiu  of  the  imperfections  of  the  mortality  statistics  due  to 
uncertified  deaths,  Wliat  lias  thus  been  suggested  is  actually 
in  practice  in  some  towns  in  tlie  United  States.  In  Boston,  for 
example,  the  city  physician  (the  local  health~(jtficer)  is  required 
**to  report  to  the  city  registrar,  when  refmested  by  him,  the 
C4iuses  of  ileath  of  ail  jiersons  djing  witn  no  physician  in 
attendance^'* 

(icutlemen,  the  tx)mc  I  have  selected  is  not  unimport^mt, 
and  may  be  considLTcd  from  many  points  of  view ;  I  commend 
it  to  your  careful  attention.  In  tbe  brief  space  alk>tted  to  a 
paper,  I  have  been  able  to  do  no  more  than  introduce  my 
subject.     1   trust  that  many  present  may  be  able  to  add  the 
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results  of  their  exporieiice,  knowledge  and  judgment,  and  that 
the  discusBion  may  not  he  uuproductive. 


Professor  W.  II.  Cobfield  (London)  said  that  they  were  much 
obhged  to  Dr.  Vacher  fur  liia  most  important  and  valiuible  paper 
It  was  on  a  eubject  with  which  they  all  had  to  do,  and  they  could 
sympathise  with  him  iu  the  difficulties  he  had  eiperienced  in  assign- 
ing to  deaths  their  right  places  in  the  mortality  tables*  although 
for  lib  own  part  he  had  had  no  such  difficulty  for  some  yearfl.  The 
late  Medical  Officer  for  the  City  of  Ijondon  had  M\en  fou!  of  the 
Kegi-sti-ar  General  and  declined  to  forward  the  returns.  Tht<  result 
of  that  had  been  that  his  Locul  Authority  decided  to  have  only  retorna 
of  deaths  from  communicable  fevers  and  from  diarrhcea,  but  to  have 
these  direct  from  the  Local  Kegistrars  without  any  delay. 

Dr.  Ha^ebis  (Birkenhead)  said  what  would  help  them  more  than 
anything  else  with  regard  to  the  imcertitied  deaths,  was  the  suppres- 
fiinn  of  the  herbalist  and  quack.  In  the  earlier  quarters  of  last  year, 
Birkenhead  stood  second  or  third  highest  on  the  list  in  the  per-cen- 
tages  of  uncertified  deaths  ;  he  at  once  communicated  with  their 
Medical  Officer,  and  was  informed  it  anise  from  the  large  practice  of 
an  irregular  practitioner  pofiseHsing  some  btigus  degree.  That  man, 
not  through  any  medical  difficulty,  but  by  reason  of  some  offence 
against  the  moral  law»  got  into  trouble  and  was  Kent  to  prison  ;  the 
next  quarter  the  imcertified  deaths  fell  fully  fifty  per  cent.,  clearly 
illustrating  the  largo  share  this  element  bore  in  the  unsatisfactory 
certification  of  the  cause  of  death.  lie  thought  Sheffield,  Oldham, 
and  Halifax  now  stood  high  in  the  list,  and  the  views  of  rppresenta- 
fcives  of  those  towns  on  the  subject  would  doubtless  be  listened  to 
with  interest. 

Lord  B Asi.f  o,  F.K.S.  (London),  said  some  of  the  observations  of  Dr. 
Vacher  reflected  upon  the  provLsiona  of  the  Kegistration  Act  of  1874. 
Of  course  that  Act  might  require  amendment,  but  he  could  only  Kay 
that  the  points  alluded  to  as  to  who  should  be  called  upon  to  certify 
the  cause  of  death,  and  in  what  relationship  the  medical  practitioner 
should  stand  to  the  near  relatives  of  the  deceased,  had  be^^n  most 
anxiously  considered,  and  that  the  section  quoted  had  been  made  tjut 
after  careful  enquiry,  and  the  weighing  of  all  the  circumstances 
adduced.  In  additicm  there  had  been  a  good  deal  of  consideration 
with  regard  to  the  classification  of  diseases,  and  how  far  it  should  be 
made  incumbent  upon  the  medical  practitioner  to  certify  in  accordance 
vrith  the  classification,  and  if  he  remembered  aright,  it  had  been 
pointed  out  that  there  was  a  good  deal  of  difference  of  opinion  as  to 
classification,  and  that  it  would  never  do  to  obli^  the  medical  pro* 
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feaaion  to  adopt  one  or  other  of  tlie  suggestiona  made.  He  believed 
Br-  Fiirr'i*  was  most  iu  vogue,  and  he  understood  that  some  di?*ease8 
had  taken  a  different  aspect  or  had  been  attributed  to  different 
causes  of  late.  Aa  a  matter  of  criticism  however,  he  should  like  to 
point  oiit  that  Dr.  Tacher  began  by  the  admission  that  in  90  per  cent, 
of  the  eases  that  carae  under  his  notice  the  medical  certiticat-e  had 
been  given,  and  therefore  his  observation?^  on  the  shortcomings  of 
Coroners  and  Coroners' Juries  and  the  unsatisfactory  character  of  the 
cprtihpate  to  which  no  medic^il  man  subscribed,  to  which  he  entirely 
agreed,  only  applied  to  the  remaining  ten  per  cent.,  a  fact  from  which 
he  certainly  took  comfort.  If  the  Eegistration  Acts  had  brought 
alxiut  registration  to  the  extent  of  UO  per  cent,  by  medical  men,  the 
achievement  had  been  a  great  one^  and  the  eflbrt  ought  uoi  to  be 
overlooked  or  regarded  as  futile.  With  regard  to  the  law  iis  to 
Coroners  and  Coroners'  Juriea^  ita  condemnation  had  been  genertd  for 
years  and  years  past.  Everybody  knew  it  requiR^d  to  be  thoroughly 
reviewed  and  recon,Hidered,  and  he  supposed  the  time  would  curae 
when  legislation  would  be  attended  to  in  this  direction.  The  appoint- 
ment of  Coroners,  the  places  where  inquests*  ahcudd  be  held,  iiow 
certificatea  should  he  given,  and  whether  the  Medical  man's  opinion 
should  be  sought  would  have  to  l>e  considered,  and  one  only  wondei'ed 
that  anything  so  irregular  and  unsatisfactory  had  h%>B  allowed  to  go 
on  80  long  unamended.  It  was  also  a  subject  of  consideration  whether 
there  should  be,  as  indicated  in  the  paper,  a  medical  gentleman 
appointed  to  every  district,  whose  authoritative  certificate  should  in  all 
cases  he  required.  Tfiey  now  had  a  Medical  OlTicer  in  all  districts 
over  the  country',  and  whether  he  might  take  a  more  authoritative  part 
in  the  obligation  of  providing  a  coiuplete  registration  of  disease  was  a 
niatler  very  well  worthy  of  attention.  They  scarcely  knew  how  the 
proferssion  generally  would  take  the  proposal,  but  tlie  time  was  come 
when  some  arrangement  of  that  kind  should  ]>erhaps  be  adopted.  At 
all  events  they  would  agive  with  his  remark  as  to  the  status  of  the 
Medical  Officer,  and  although  there  was  an  indication  of  jealousy 
as  to  the  Medical  OtBcer  regarding  himself  as  a  state  servant,  yet  if 
the  improvements  in  their  public  health  administration  were  to  go 
on,  something  more  in  that  direction  might  be  expected* 

Dr.  Alfhed  Carprxteb  (Croydon)  said  the  paper  was  one  which 
commended  itself  to  the  audience,  and  he  was  very  glad  they  bad  the 
presence  of  the  late  President  of  the  Local  Q-overnment  Board,  t  liat 
he  could  hear  what  might  full  not  only  from  Medical  Ollicei-s  of 
Health  but  from  others  who,  like  himself,  did  not  occupy  that  dis- 
tinguished position.  He  would  only  deal  with  three  or  four  subjects 
referred  to.  He  hoped  to  see  the  Medical  Officers  discharging  luore 
imj>ortant  and  more  onerous  duties  than  they  had  yet  done.  The 
question  as  to  Coroners  and  Coroners'  Juries  was  one  which,  to  his 
mind,  must  be  dealt  with  in  any  Local  Government  Bill  brought 
before  the  country.  There  was  a  suggestion  made  that  Ctironers 
should  be  medical  men.  It  was  thought  by  some  that  Curnners* 
luquestd  should  be  held  by  medtt^  men  because  a  queation  as  to  the 
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cause  oE  deatli  came  into  play  in  every  case.  He  doubt-ed  whether 
it  would  be  to  the  advantage  of  scienee  or  the  medical  profession  that 
Buch  a  course  ahoulti  be  adopted,  but  he  was  prepared  to  support  a 
proposal  that  every  Coroner  should  have  at  hia  command  the  services 
of  a  thoroughly  and  highly  educated  medical  practitioner,  who  aliould 
sit  by  hia  side  in  hie  Court  and  act  as  an  assessor;  and  he  (Dr.  Car- 
penter) contended  that  that  man  ought  to  be  the  Medical  OiRcer  of 
Health,  who  ahould  have  charge  of  an  area  large  enough  to  jirovide 
a  sufficient  salary.  The  qiiestion  of  registration  of  death  was  also 
connected  with  the  office  he  held,  but  whilst  it  was  required  that 
every  death  should  be  pegisteredj  it  did  not  follow  that  there  should 
be  a  public  notitication  of  the  cause  of  death,  which  might  in  some 
instances  be  offensive  to  the  relatives  of  the  deceased.  It  would  be 
to  the  advantage  of  medical  science  if  the  cause  of  death  certilied  by 
the  medical  attendant  should  be  sent  direct  to  the  Medical  Officer 
instead  of  to  the  local  Registrar,  and  that  the  causes  of  death  so 
registered  should  be  distinct  from  the  fact  of  the  death  itself.  Br. 
Vacher  referred  to  the  difficulties  uf  registration  in  consequence  of 
the  obscurity  of  the  language  used,  and  the  difficulties  that  he  had  in 
appropriating  each  to  ita  particular  column.  He  was  afraid  that  this 
was  a  general  complaint,  and  exprt^ss(*d  his  disapproral  of  the  terms 
employed  in  the  nomenclature  issued  by  the  College  of  Physicians, 
giving  its  hundreds  upon  hundreds  of  causes  of  death  in  directions 
which  were  practically  useless  for  scientific  assortmt^nt.  This  was 
anything  but  satisfactory  to  him  and  did  not  reflect  much  credit  upon 
the  Cfjllege,  because  there  were  cases  in  which  the  rt^il  cause  was 
completely  hidden.  Take  cases  of  death  registered  as  pneumonia  or 
bronchitis,  which  meant  nothing  but  a  local  manifestation  of  some 
gfiieral  disease;  and  a  case  of  death  from  pneumonia  was  often 
n';,'isttired  as  a  lung  disease,  which  might  have  been  caused  by  syphilis, 
by  alcohol,  by  rheumatism,  by  gout,  by  tubercular  disease  or  by  some 
miasmatic  influence  producing  the  general  class  of  fevers.  The  cause 
of  the  disease  was  the  matter  of  importance :  the  question  whether 
its  local  manifestations  were  lung  or  heart  was  of  no  mom<>nt 
compared  with  the  conditions  under  which  the  disease  arose.  Dr. 
Vacher  alluded  very  forcibly  to  alcohol  as  a  cause  of  death :  it  showed 
ita  influence  in  diseases  of  the  liver,  the  kidneys,  and  other  oi*gims  of 
the  body,  and  until  they  knew  something  as  to  the  end  and  the 
commencement  of  the  disease,  and  the  particular  conditions  that  llrst 
arose,  the  local  origin  w^as  of  very  little  importance.  Under  the 
circumstances  he  had  described  it  would  be  a  great  advantage  to 
science  if  they  could  get  a  more  simple  nomenclature  of  disease  than 
that  issued  by  the  Koyal  College  of  Physicians,  which  was  more 
closely  connected  with  fashionable  diagnoses  than  with  science.  Dr, 
Carpenter  then  said  he  was  led  to  make  these  observations  because 
he  did  not  belong  to  the  Medical  Officers  of  Health,  but  he  did 
anxiously  desire  to  see  them  occtipy  that  high  position  us  disease 
prevontora  which  it  was  their  duty  to  hold,  iu  order  to  take  every 
measure  in  their  power  to  prevent  the  development  of  disease  when- 
eyer  and  wherever  practicable. 
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Mr.  S.  W»  KoBTH  (York)  said  that  it  seemed  to  have  been  forgoitrn 
that  the  whole  basis  of  their  position  and  knowledfjo  in.  this  matter 
waa  the  Registration  Act  and  the  results  of  it ;  and  that  without  it, 
it  would  he  quite  impDRHible  to  approach  the  question  of  the  statiytifS 
of  disease,  or  of  the  general  causes  of  death  prevailing  thmugtiout 
the  country.  Whilst  they  spoki?  of  minor  defects,  they  must  not  he 
imderstfiod  to  he  condemning  the  Act  pjenerally.  They  inuat  al-^o 
bear  in  niiud  that  many  of  the  faults  complained  of  were  not  faults 
of  the  Act,  but  faults  of  the  profession.  He  had  had  an  opportunity 
some  years  ago  of  examining  the  death  nHurns  at  an  early  period 
of  such  registration,  and  the  difference  between  then  and  now  was 
astonishing.  He  did  not  think  any  of  them  could  hope  to  get  the 
certificate  as  precise  aa  Dr.  Carpenter's  observations  seemed  to  point 
to;  that  was  for  the  future  of  medicine.  Dr.  Vacher  referred  to 
alcohol  as  heingr  Hpldom  recorded  as  the  cause  of  death.  Alcohol 
produced  ita  evil  effects  by  causijig  disease,  but  he  did  not  know  that 
the  medit^l  attenrlant  was  always  in  possps.^ion  of  facts  to  show  that 
alcohol  was  the  cauf^e  of  pneumonia  or  other  diseases,  and  thus  to 
certify  it  as  the  actual  cause  of  death,  although  they  had  good  sound 
ground  for  believing  that  alcohol  did  kill  a  large  number  of  people^ 
their  knowledge  was  not  then  enough  to  assign  alcohol  as  a  cause  of 
death  in  the  same  way  as  they  might  with  other  poisons.  The 
zymotic  causes  of  death  were  scarcely  sufBciently  known  to  form  the 
basis  of  certification.  As  to  the  Coroners  Court,  the  object  was  not 
BO  much  to  enquire  into  the  cam<e  of  death  as  they  nnderatood  it 
medically,  as  to  get  at  the  cause  socially.  So  long  as  the  law  was  as 
it  is,  the  Coroner's  Court  would  be  satisfied  by  asserting  that  the  cause 
of  death  had  been  proved  to  be  due  to  violencf^,  natural  causes,  or 
otherwise,  without  being  more  specifle.  With  regard  to  uncertified 
cases,  the  Officpra  of  Health  should  he  asked  to  make  a  personal 
enquiry,  and  to  r»*port  to  the  Coroner ;  this  would  bring  about  a 
greater  and  increasing  accuracy  in  those  cases  ;  be  certainly  thought 
they  might  aid  the  Coroner  by  investigating  these  cases.  They  could 
not  hope  to  attain  to  a  knowledge  of  the  remote  cause  of  disease,  and 
could  not  blame  the  Coroner  for  this  inability-  The  certification  ot 
deaths  had  rapidly  improved,  owing  to  the  fact  that  they  were  over- 
hauled by  comppt+*nt  persons,  and  that  this  fact  was  generally  know  n. 
Improved  notification  of  the  cause  of  death  rests  rather  with  the 
meaical  profession  than  the  law ;  want  of  clearness  greatly  impairs 
the  value  of  the  certificate  for  the  purposes  of  public  healtli  and 
scientific  medicine. 

Dr.  J.  F.  J,  STEEa  (London)  said  it  appeared  to  him  that  the  point 
was  to  get  a  more  accurate  certification  as  well  as  a  more  8ci*?ntitic 
definition  of  disease,  so  that  they  could  properly  classify  it.  One  of 
the  difficulties  was  that  extraordinary  terms  were  used,  and  that,  not 
in  proper  order.  It  was  the  custom  in  classifying,  to  select  the  zymotic 
cause  first  as  the  primary,  although  not  so  stated,  then  to  select 
the  constitutional,  thence  they  passed  on  to  the  local,  then  to  the 
developmental,  and  lastly  they  fell  bock  upon  the  symptoinatic.    The 
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underlining  prowas  giving  promineneo  to  a  particular  dispase  or  cause 
of  .death  was  not  sufficient  for  him.  It  ought  to  he  an  orderly  process 
which  he  would  describe  presently.  He  thought  the  suggestion  that 
the  certificate  should  be  sent  direct  to  the  Eegistrar,  would  assist  very 
materially  in  getting  more  correct  certification.  The  Coroner  had  at 
present  two  functions,  he  had  originally  one — the  social  function- 
but  now  he  had  the  medical  function  of  defining  disease*  as  well  as 
the  function  of  defining  the  eocial  cause  of  death.  These  two  points 
could  Tory  well  he  met  by  appointing  a  medical  asaeasor,  and  in  his 
opinion  thia  should  be  done,  as  the  medical  question  should  not  be 
strangled  by  the  legal  one.  This  brought  hira  to  the  finding  of 
Coroners'  Juries.  The  Coroner  as  well  as  all  others  certifjnng,  ought 
to  be  bound  to  certify  apart  from  the  verdict  according  to  a  fixed 
certificate.  A  year  or  so  ago,  he  proposed  before  the  Medical  OtKcera 
of  Health  Society,  to  improve  the  death  certificate,  hut  the  matter 
appeared  to  have  been  under  consideration  ever  since.  The  mistakes 
as  to  the  jyrimanf  and  secondarff  cause  of  death  w  ere  very  frequent, 
and  he  would  suggest  that  the  certificate  should  have  tl\re<*  distinct 
items: — (1)  **  Immediate  cause  of  death  "  ;  (2)  "Proximate":  (3) 
'*  Predisposing " ;  and  the  duration  of  each  cause.  If  they  had  a 
certificate  of  that  form  in  which  all  were  bound  to  certify,  a  more 
accurate  record  would  residt  from  the  Coroner  as  well  as  from  medical 
men  generally.  Although  only  ten  per  cent,  of  the  deaths  were 
uncertified,  probably  fifty  ptir  cent,  were  certified  in  an  unsatisfactory 
manner,  largely  owing  to  the  form  of  certificate,  and  proper  certi- 
fication was  the  basis  of  proper  classification. 

Dr.  MiLicnAM  (Manchester)  said  he  was  a  poor  law  officer  at 
Manchester.  He  b(*1ieved  a  great  deal  of  truth  to  he  suppressed  in 
death  certificates.  He  had  had  numbers  of  deaths  against  which  if 
he  had  written  alcohol  he  would  have  been  correct,  and  he  believed 
there  were  many  deaths  arising  from  alcohol  which  were  in  no  way 
known  so  far  as  the  death  certificate  was  concerned. 


Dr.  VBByos"  (Southport)  said  that  the  certLficatea  had  been  de- 
scriljed  as  perfectly  useless,  as  had  all  the  statistics  baaed  upon 
them  ;  but  his  experience  w*as  that  they  wei*e  completely  aatisfiictory 
for  administnitive  purposes.  But  as  regarded  classification,  he 
sympathized  strongly  with  Dr,  Vacber,  and  thought  the  members  of 
the  medical  profession  were  mainly,  if  not  entirely,  to  blame  for  any 
difficulty  that  arose  from  these  cniises.  A  vast  improvement  had 
taken  place,  but  as  they  wcTe  aware,  there  was  still  room  for  further 
advancement.  It  seemed  to  him  that  the  less  complicated  a  certifi- 
cate w^as,  the  better  it  would  serve  its  purpose  ;  and  although  Dr. 
Syke8*8  sugg**stion  was  a  very  ingenious  one,  ho  hardly  thought  it 
was  adapted  to  the  average  intellect.  Elaborate  details  as  to  the 
8e<)uence  of  systems  were  not  wanted  :  what  was  really  wanted  was 
the  kiHhvj  disease.  He  was  strongly  in  sympathy  with  the  sugges- 
tion that  the  Coroner  should  have  at  his  command  a  medical  man  as 
assessor,  and  that  the  assessor  should  bo  the  Medical  Officer  of  Health. 
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He  thought  it  quite  necessary  too  that  there  should  be  more  attention 
paid  to  tbe  quulitinitions  of  thosi^  who  are  seleetert  to  conduct  post 
mortem  exaniinaHons,  for  it  Appeared  to  him  that  manj'  men  engaged 
in  the  hurry  and  bustle  of  general  pmctiee  were  scareely  possessed  of 
the  minute  and  accurate  chemical  aod  pathological  knowledge  reg^tiired 
by  a  w  itn<\ss  at  assizes. 

Mr.  AEMSTBOifa  (Newcastle)  said  tliafc  Dr.  Tacljerfl  paper  was  full 
and  suggestive.  To  his  mind,  the  criricisms  in  it  were  severe,  but  just, 
and  such  as  every  Medical  OtHeer  of  Health  would  conllrm.  Feeling 
that  the  discussion  that  morning  woidd  be  incoiupiete  without  priu-'ti- 
cal  action,  he  would  propo&e  a  reHolution,  which,  although  it  did  not 
go  ao  far  as  bis  own  opinion,  would,  he  believed,  fairly  embody  the 
general  sentiment  of  the  meetiug.  Individudly,  he  considered  that 
in  large  to^ras  the  Jledical  Ollicer  of  Health  was  the  proper  person 
to  flit  the  office  itself  of  Coroner ;  but  without  prejudice,  he  moved 
the  following  resolution,  which  was  a  step  in  the  right  direction, 
viz. : — "  That  in  the  opinion  of  this  meeting,  the  appointment  of  a 
registered  medical  practitioner,  and,  wheR*  practicable,  the  Medical 
Officer  of  Health,  to  the  office  of  assessor  to  the  Coroner,  ia  likely  to 
be  advantageous  to  the  public  by  conducing  to  a  more  accurate  return 
of  the  cause  of  death  in  auspicious  and  uncertified  cases." 

Dr.  J.  Tatham  (Salford)  seconded  the  resolution,  and  said  he 
desired  to  allude  to  one  aspect  of  the  question  which  had  not  been 
previously  touched  upon,  namely — what  was  to  be  the  future  position 
of  the  Medical  Officer  of  Health  in  regard  to  it.  At  present  when 
that  officer  devote  the  whole  of  his  time  to  the  dutiea  of  hia  office, 
he  was  nothing  more  nor  less  than  the  Registrar  of  hia  Committee. 
He  bad  not  the  position  which  a  highly  educated  man  ought  to 
occupy.  They  hatl  heard  described  that  morning  some  of  the  duties 
of  such  an  officer,  but  Mr,  ArmHtroug  had  fully  set  forth  in  an  excel- 
lent [)aper,  what  in  hia  judgment  should  properly  be  the  fuoctioua  of 
the  Medical  OHicer  of  Health.  He  (Dr,  Tatham)  would  recommend 
those  present  who  had  not  already  done  so,  to  read  that  paper.  By 
virtue  of  hi8  position,  the  Health  Officer  ought  to  be  in  reality  the 
guardian  ot"  the  public  heallh,  not  nimply  a  carrier  out  of  resolutions 
of  Committees.  He  ought  to  hn  the  recipient  of  the  death  and  sick- 
ness oertilicates  ot  the  medical  meo,  and  it  should  rest  with  him,  to 
say  whether  inquests  were  necessary  in  certain  cases,  instead  of  with 
the  Registrar  as  at  present.  Another  serious  matter  had  been  omitted 
from  tho  paj>er,  and  that  was,  that  according  to  the  law  no  regis- 
tration of  still  births  was  necessary.  They  knew  that  a  very  large 
proportion  of  children  were  certified  inforamlly,  on  bits  of  paper,  as 
having  been  stitl-boru,  by  inidwives  and  other  ignorant  persons  present 
at  birth.  In  the  ^peaker^s  judgment,  that  was  not  a  state  of  things 
that  ought  to  be  allowed. 

Dr.  Kenyox  (Chester)  said  he  had  listened  wnth  considerable 
impatience  to  the  references  to  the  office  of  Coroner,  and  tho  idea  of 
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oommning  it  with  the  duties  oi  Medical  Officer  of  HealtH,  The 
existing  duties  of  each  otlicer  were  autliciently  onerous,  and  it  was 
ridiculous  to  think  that  aii  otticer  could  advantageously  discharge  the 
duties  of  biith.  He  was  partioularly  opposed  to  the  Afedical  OtKcer 
of  Health,  a.*<  sul4i,  heiiig  called  upon  to  undertake  any  eDqiury  into 
the  causes  of  uncertilied  deaths.  Such  enquirj'  would  he  utterly  use- 
less, unless  witnes.Hes  could  be  examined  on  oath  and  under  fonnalities, 
r,e.^  80  far  as  it  could  be  conducted  by  a  man  in  the  position  of 
Medical  Oflicer  of  Health.  A  policeman  or  detective  might  go  about 
amongnt  people  and  collect  information,  which  might  atYerwarda  be 
tested  in  a  court  of  law  :  but  a  Medical  Officer  had  quite  enough  to 
do  in  bis  own  department,  and  he  deprecated  the  tendency  of  speakers 
advocating  the  annexation  of  dutien  belonging  to  other  departments 
foreign  to  ita  scope.  He  thought  liowever  a  medical  man  was  quite 
as  well  fitted  to  be  a  Coroner  as  was  a  lawyer;  it  was  clearly  intended 
to  be  for  the  purpose  of  making  an  enquiry  in  a  conunon  senae,  rough 
and  ready  practical  way  for  the  people  by  one  of  tiie  people. 

Mr.  Macassey,  though  neither  a  medical  man  nor  a  lawyer, 
asked  permission  to  speak,  and  was  allowed.  He  thought  the  view 
he  took  might  he  considered  an  impartial  one.  It  was  a  fact  that 
often  the  Coroner's  Court  was  the  grotind  for  ridicule,  but  one 
reaNtjii  for  this  was  forcibly  pointed  out  by  Mr.  !North.  The  real 
object  of  the  Court  was  to  determine  whether  or  not  the  death  had 
been  cau.*?ed  in  such  a  way  that  any  one  was  criminally  ivsponsihle. 
Who  was  tht*  best  man  to  preside  over  that  Court?  The  .Tory  brought 
in  the  verdict,  but  it  was  the  duty  of  the  Coroner  to  put  the  facts 
clearly  bt'fore  them.  He  contended  that  the  lawyer  was  most  sviited 
for  the  oflico,  inasmuch  as  he  was  best  aeeustomed  to  weighing  and 
dealing  w^ith  evidenct'.  The  lawyer  could  always  have  competent 
medical  witnesses,  and  therefore  he  did  not  see  the  necessity  for 
passing  that  resolution  nor  the  need  that  a  medical  man  should  even 
be  th*^  assessor.  As  to  the  elaasitieation  of  the  causes  of  tleath,  he 
thought  the  proposed  simplification  would  be  found  difheult  to 
aocomplish,  although  Dr.  Sykea  had  struck  a  keynote  in  giving  the 
immediate  and  proximate  causes  of  death,  for  by  these  they  would 
see  at  once  what  was  the  cause  of  death.  It  was  always  difficult  to 
put  into  simple  words  the  multiple  meanings  often  necessary  in  the 
classification  of  death  causes. 


The  conference  then  adjourned.  The  afternoon  proceedings  were 
conducted  under  the  presidency  tA  Br.  Tatham,  of  *Salford,  Professor 
Coriield  having  to  leave  to  attend  the  A^icnna  C<jngress. 

Immetliately  on  rt^suming,  the  following  amended  resolution  was 
moved  by  Mr.  Henry  E.  Armstrong  (Newcastle-upon-Tyne),  seconded 
by  the  Chairman,  and  carried  unanimously  : — "  That  the  Council  of 
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the  Institute  he  recommeDded  to  consider  the  desirability  of  the 
Medical  OHieer  of  Health  acting  in  the  (*apaA*ity  of  aJvsessor  to  the 
Coroner  in  all  cases  of  death  in  which  there  has  been  no  medical 
attendant,  or  none  from  whom  a  certifirate  of  death  can  be  iibtained, 
and  that  in  ,Huch  capacity  it  should  bo  the  duty  of  the  Medical 
Officer  of  Health  to  make  full  inquiry  into  all  cases  of  auspicious  or 
uncertified  death," 

Dr.  F.  Vacheb  (Birkenhead)  f*aid  all  the  gentlemen  who  had  spoken, 
appearing  to  be  in  favour  of  the  propowak  made,  he  had  not  much  to 
say  in  reply.  With  reference  to  the  I'emarks  be  made  upon  the 
Registration  of  Births  and  Deutks  Act  (I.H74),  at  the  tim*:*  they  were 
written,  he  liad  not  expected  that  Lord  Basing  (who  was  inBtninien- 
tal  in  framing  the  Act)  would  be  sitting  by  hi«  side  to  hear  them 
read,  lie  de.nired  to  say  he  appreciated  the  value  of  the  Act  as  a 
whole,  and  he  wished  Ijord  Basing  were  present  to  hear  him  say  so ; 
it  waa  through  thiH  Act  that  the  causes  were  duly  certified  in  ninety 
per  cent,  of  the  tleaths  registered  ;  but,  as  might  have  been  expected, 
thirteen  years'  experience  of  the  Act  ha*i  shown  its  imperfections* 
He  had  been  asked  to  «ay  why  he  had  not  called  hi*?  paper ''  Death 
causes  and  their  fsrtijiattion** :  the  word  '^classification*'  appeared 
to  be  more  comprehensive,  especially  as  he  was  dealing  with  deaths 
certified  and  uncertified  ;  it  was  the  difficulty  in  classifying  death 
that  made  careless  certification  a  mtidi^al  officer's  question. 


Chi  *'  Provision  of  Fever  Hospitals  for   Rural   DistrxcUj^    hy 
G.  A.  Keni'On,  M.B.,  L.R.aP. 


ABSTRACT. 

Dr.  Kexyon  pointed  out  tliat  Rural  Districts  vary  much  in 
character.  In  place*  suiTounding  large  towns  they  were 
frequently  of  a  suburban  character,  and  on  the  sea  coast  had 
a  lariife  floating  ]w:»pulat!on  of  visitors.  In  such  hx-alitief?. 
Hospital  accommodation  for  Infectious  cases  was  imperatively 
needed,  not  necessarily  of  an   expensive  character,  but  once 
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establislied  the  outlay  would  speedily  be  justified  by  the  advan- 
tages appreciated. 

In  piiridy  Rural  Districts,  on  the  other  hand,  there  is  loss 
call  for  Hospital  accoDuuodation,  and  greater  difficulty  in  pro- 
viding it.  The  case  is  sufficiently  met  by  having  available 
access  to  an  Infectious  Hospital  witliin,  say,  ten  miles;  and 
such  an  Institution,  where  not  already  existing,  should  be 
established  by  a  combiTuitiou  of  districts  within  such  radius. 

The  four-roomed  cottage,  which  in  ibenry  should  be  such  a 
ready  means  of  isolation  easily  obtainable  in  every  villar^o,  in 
practice  is  an  impossibility.  In  a  case  where  a  sanitary 
autliority  resolved  to  act  on  this  suggestion,  it  was  discovered 
that  the  accommodation  which  a  four-roomed  cottage  would 
afford  was  so  incomplete  compared  with  the  relative  cost  of 
putting  up  a  building  specially  arranged  for  Fever  cases,  that 
the  latter  course  was  adopted.  A  site  had  been  presented  by  a 
benevolent  landowner  for  such  a  pin'[H:>se,  consisting  of  tlirec- 
quarters  of  an  acre  of  land,  in  a  suitable  position.  The  plan 
adopted  was  that  of  a  detached  cottage  for  caretaker  and 
cooking  purposes;  a  block  consisting  of  two  rooms,  each  of 
4000  cubic  feet  capacity,  ^vith  nm'ses'  room  between ;  and 
behind,  a  shed  for  ambulance,  washing,  &c.  Building  materials 
ten  years  ago  were  considerat>ly  dearer  than  at  present,  but  the 
whole  cost  of  stnicture,  furnisliing,  &c.,  was  close  upon  £1000. 

It  was  at  first  somewhat  doubtful  how  far  the  Hospital  would 
be  utih'zed,  and  during  the  first  year  or  two  no  cases  were 
admitted.  But  any  misgl^-ings  on  this  score  were  in  time 
dissipated,  and  last  year  (IHHti)  twenty-thi-ee  crises  were  under 
tix-'atment  (during  18H7,  thirty-two) ;  and  the  arlvantages  of 
isolation  are  shown  by  the  complete  arrest  of  the  spread  of 
infection  in  the  neiglibourliood,  which  is  a  popular  Avatering 
place,  and  therefore  specially  subject  to  its  introduction. 

The  working  expenses  of  a  small  Hospital  am  naturally  dis- 
proportionati'ly  high,  and  witli  a  view  of  diminishing  these,  and 
increasing  the  Hospital  accommodation  of  the  district,  the  need 
and  advantages  of  which  having  been  thus  dem<jnstratcd,  the 
sanitary  authority  have  combined  with  four  adjoining  districts 
to  erect  a  central  Hospital.  The  district  has  been  formed  for 
thia  puq>ose  under  a  Provisional  order,  wliich  has  since  received 
the  sanction  of  Parliament. 
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Dji  **  Sitpenwion  of  Dairit'.^^  Coiv^heds^  and  MUhnhopi^j^  bv  JoHN 
F.  J.  SYKEs/B.tSc,  M,B.,  Medieiil  Officer  of  Ht-alth  for 
St.  Pancras. 


By  the  Contagious  Diseases  (Animals)  Act,  1878,  powers  were 
given  for  tfie  control  of  contriii[ious  ami  infoctioiis  diseases  of 
cattle  imil  other  animals,  ami  fur  other  purjioscs  under  <:eneiiil 
and  sjiecial  orders  and  (leelanttions  of  the  Privy  Council,  and 
decljuationa  and  retjulatlons  of  Local  Authorities,  the  Local 
Authorities  in  Ent^laiul  hein*; — for  tlie  metrojiolis,  the  Cor|)ora- 
tion  of  London  and  the  Jletro^julitan  Boar^l  of  Works  ;  for 
corporate  to>Mis,  tlie  Municipal  Councils ;  for  other  borou*(hs, 
the  Couiniissioners  of  Police;  and  for  the  eouuties»  the  Mairis- 
trates ;  the  executive  officers  for  cnf<*rcemeiit  of  the  Act  heiug 
speeijil  inspectors,  officers  of  tlie  Loeal  Authorities,  and  jioHce 
officers.  Section  34  of  this  Act  empowered  the  Privy  Council 
to  make  general  and  s]tecial  orders  In  in?gard  to  coWsSlieds, 
dairies,  and  ndlkshojis,  anil  an  <»rder  was  so  made  on  tfnne  15th, 
1885,  sujierseding  a  ]>revions  onler  uuide  in  dulv,  IHJIK 

By  the  Contiii^Iuus  Diseases  { Aninuds)  Act,  188tJ,  Section  9, 
the  powers  and  order  of  the  Privy  Council  under  Section  34 
of  the  Act  of  1878  wei^e  transferred  to  the  Local  Government 
Boai'd,  and  the  powers,  re^dations,  and  retristers  of  the  Local 
Authorities  in  tlie  counties  from  the  magistrates  to  the  Sanitary 
Authorities;  and  consequently  the  euforeeuient  of  the  provisions 
imder  the  order  ami  rej^ulatams  were  transferred  from  the 
police  to  the  officers  under  the  Public  Health  Act,  viz.,  Meilical 
Officers  of  lleullh  and  Sanitary  Ins[H.-ctors, 

An  amending  order  was  is,sned  hy  the  Local  Government 
Board  on  November  1st,  188l>,  after  the  jiassing  of  this  Act, 
addressed  to  the  Cor])oratio!i  of  Loudon,  the  Metropolitau 
Bounl  of  Works,  the  urban  and  rural  Sanitary  Autliorities,  and 
otliers  concerneil,  setting  out  the  transference  of  j>owers  from 
the  Privy  Council  to  the  Local  Goveniraent  Board,  defining 
the  local  authorities,  and  limiting  the  penalty  for  oflfeuees  to 
£5  and  to  40*.  a  day  for  continuance, 

Tlie  \ahie  of  the  change  is  olivious  siuce  the  major  part  of 
the  milk  is  produced  iu  the  rural  districts  of  the  counties,  and 
iias  hitherto  had  little  or  no  supervision  at  its  source,  where 
supervision  is  the  more  necessary,  to  prevent  disease  from  being 
consigned  to  towns  iu  milk  cans  and  there  distributed  from 
house  to  house. 
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The  control  of  diseased  animals  still  remains  under  the 
police,  who  when  notified  communicate  with  the  Local  Au- 
tliority  under  the  principal  Act,  and  with  the  Veterinary 
Inspector, 

t  or  details  and  e^jact  wording,  reference  nujst  he  nia^le  to 
tlie  seveml  Acts,  Orders,  and  Kegulations,  which  1  have  laid 
upon  the  table*  but  to  review  the  subject  and  to  avoi<l  tedious- 
ness  and  inordinate  lenj^h,  the  pith  of  these  may  be  briefly 
summarised,  Tlte  Conta^iuus  Diseases  (Aninial**)  Act,  1878, 
Sec,  34,  gives  [mwer  to  the  Privy  Council  (miw  the  Local 
Government  Bojird),  to  make  general  and  special  orders  for 
registt-ring  dealers  in  milk,  insj*ecting  cattle  in  dairies,  and  pre- 
scribiiiji  and  regulating  the  sanitation  of  dairies  and  cow-sheds, 
secm-ing  cleanliness  of  milk-stoi*es,  shops,  and  vessels,  prescribing 
precaiitinns  against  infection  or  contarainatioQ,  and  authorising 
Local  Autliorities  to  make  regnl«tiona. 

The  (irder  (if  the  Privy  Council  (now  the  Local  (jo%'crnmcnt 
Board)  of  thine,  1S85,  directs  milk  dealers  to  be  registered,  the 
Local  Authority  to  keep  a  register,  the  registration  not  to 
license  buikltngs  nor  to  prevent  the  enforcement  of  any  Order 
or  Regulation,  the  Local  Authonty  to  give  public  notice  of 
requiring  registratiim  and  mode  of  registering,  makers  of 
butter  and  cheese  only,  and  persons  keeping  cows  for  private 
or  neighhoiu'ly  accnmniodati«»n  to  be  exemjjt,  new  buihlings 
(of  which  one  month*s  notice  is  to  he  given)  not  to  be  occu- 
pied unless  the  sanitary  aiTangements  are  to  the  satisfaction 
of  the  Local  Authority,  no  building  to  be  occupied  unless  the 
8anit<ar;v'  arrangemeTits  are  pro|ier  for  the  health  of  the  cattle, 
tJie  cleanliness  of  the  vessels,  and  the  protection  of  the  milk, 
infected  jiersons  to  be  excluded  from  contact  with  cows,  vessels, 
or  milk,  jifructures  liable  to  emit  f<ecal  emanations  to  be 
excluded  from  the  buildings,  sleeping  where  milk  is  kept  pro- 
hibited, swine  to  be  excluded  from  tlie  buildings,  milk  from  a 
discjused  cow  to  be  kept  separate  and  not  to  he  disposed  of  as 
liumnn  food,  and  not  as  food  for  animals  uidess  boiled,  and 
clause  l.'i  of  the  Order  gives  jjower  to  the  Local  Authority  to 
make  regulations  for  the  ins|iection  of  cattle  in  dairies,  for  pre- 
scribing the  sanitary  arrangements  an<l  management  of  dairies 
ancl  cowsheds,  for  secnnng  cleanliness  of  milk  stores,  shoj>s,  and 
vessels,  and  for  prescribing  precautions  against  infection  or 
contamination. 

Under  this  clause  Model  Regulations  have  been  issued  by 
the  firms  of  Knight,  Shaw,  and  Huddon  Best,  and  I  believe 
have  been  apj>roved  of  by  the  Local  Govornnient  Board.  The 
Metropolitan  Board  tif  Works  jMjssess  Regulations  which  have 
been  in  force  some  years,  and  the  Society  of  Medical  Officers 
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of  Ileal  til  are  at  the  present  moment  preparing  Morlel  lieofula- 
tioiis.  In  frnming  Regrilations,  any  or  all  of  these  form  useful 
references.  Tliuy  vary  mucli  in  tietail,  and  tlie  only  satis- 
fiictory  way  of  treating  the  suhject,  will  be  to  state  the  niaiii 
pro\isions  an<l  then  to  view  in  fie  tail  the  points  a<hisabh*  for 
the  iiroteetioo  of  milh,  leaving  questions  of  limitation  <»f  the 
inilividuul  bye-laws  to  the  dceision  of  the  Local  Govennnent 
Board,  and  hearing  in  mind  tliat  the  more  the  Regulations  of 
any  particuhir  Sanitary  Authority  enter  into  detail,  the  less 
diseretion  is  left  to  the  Medical  Officer  and  Sanitary  Inspector, 
and  vice  versa. 

The  Eetjjulations  made  under  the  Orders,  and  the  Orders 
made  under  the  Acts,  it  is  to  be  presumed  are  all  to  be  read 
tugL'tber  as  far  as  compatible,  and  it  is  therL-fore  advisable 
for  Medicjd  Officers  to  be  familiar  with  the  Acts;  and  the 
Orders  and  Kegulations  may  with  advantage  be  printed  to- 
getlier. 

Sec.  9,  8ub-sec,  4,  of  the  Act  of  1886  should  be  carefidly 
read,  it  concerns  the  power  of  entry,  and  imlirectly  |»oints  to 
the  officers.  The  Local  Anthttrity  and  their  officers  are  thurtiby 
jriveix  the  power  of  entry  under  the  well  known  Sec.  102,  of 
the  Public  Health  Act,  1875;  but  there  are  no  powers  there 
or  elsewhere  to  apj^H^int  special  ufficers  to  carry  out  these  (n*ders 
and  regulations*  Although  Knight*s  bye-laws  speak  of  auy 
other  officer  specially  autiiorized  by  tlie  Sanitary  Authority, 
it  would  be  any  other  officer  of  the  Sanitary  Authority 
specially  authorizetl,  a  different  construction ;  so  that  the  duties 
fall  upon  the  Medical  Officer  of  Health  and  the  Sanitary 
Insjwctor,  witliout  any  apparent  necessity  for  s[>ccial  appoint- 
ment, and  sub-scctiun  4  gives  them  the  |H»wer  of  entiy.  But  a 
provision  is  added  to  this  sub*section  by  which  in  a  declared 
infected  district  tlK'y  are  excluded  from  any  cowshed  or  other 
place  in  which  an  annual  aflfected  by  disease  is  kept,  except 
by  i>ennission  of  t!ie  LtK^al  Authority  under  the  i>rincii»al 
Act,  t*e.^  in  the  counties,  the  magistrates. 

The  main  j*i\> visions  of  the  model  regulations  include,  as  to 
cowsheds  and  dairies : — 

Inspection. — The  Medical  Officer  of  Health,  Sanitary  In- 
spector, or  other  ofHccr,  having  obtained  access,  is  not  to  be 
ODstructed  nor  refused  assistance. 

lAtjhiing  and  ventifation  ti)  be  sufficient  and  proper, 

Air-apace  for  cows  not  to  be  below  a  certain  limit. 

Cleamiiiuj  as  often  as  necessary. 

Draimifje  to  be  effectual,  the  inlet  to  the  drain  to  be  outside 
the  shed  or  building. 

Water  supply  to  be  of  good  ijuulity  and  sufficient  in  quantity. 
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Milkstove  or  shop  to  be  clfunsed  as  often  as  necessaiy. 

Miik-vensels  to  be  cleansed  witli  hot  water  or  steam  Imme- 
diately after  use,  or  after  being  returned,  and  to  be  kept  clean 
when  not  in  use. 

Infection  or  cojHaminafion  nf  milk  to  be  provided  against  by 
avoiding  the  storage  of  milk  in  a  room  or  place  exposed  to  foul 
emanations  or  to  risks  of  infectious  disease,  and  by  properly 
disinfecting  and  tdeansing  vessels  used  bj  an  infected  person  or 
at  an  infected  house. 

As  milk  is  the  most  perfect,  and  at  the  same  time  tlie  most 
pcrishalde  food  we  jiossess :  when  pure,  mast  beneficial  in 
sustaining  vitality,  and  under  adverse  circumstances  ernially 
jKiwerful  in  injuring  liealth  :  the  object  of  supervision  should 
be  so  directed  as  to  prevent  contamination,  and  at  the  same 
time  to  avoid  hampering  production. 

The  opportunities  for  e*nrt4iminat!on  are  numerous — in  milk- 
ing, in  conveyance  to  depot,  in  transit  by  rail  and  road,  or  in 
delivery.  Previously  to  renchiug  the  consumer  it  may  take 
place  in  the  fields,  the  cowsheil,  the  dairy,  or  the  milkshojK 

The  sources  of  contamination  may  be  man,  the  premises  and 
utensils,  or  cows  and  other  animals, 

Man^  from  the  drawing  of  the  milk  until  its  consumption,  is 
more  or  less  in  constant  contact  with  it.  It  is  jirobahle  that 
most  of  the  infectious  diseases  of  man  can  be  readily  jiropagated 
in  milk  and  invade  the  consumer.  And  it  has  not  been  denied 
that  the  pnucipal  zymotic  fliseases  can  in  this  way  he  spread. 
We  have  accumuhited  eWdence  of  the  spread  of  scarlet  fever, 
diphtheria,  and  typhoid  fever.  The  infection  of  small-pox, 
diphtheria,  scarlft  tever,  typbua,  typhoid  fever,  and  cholera, 
are  to  be  specially  provided  against,  F*>r  like  the  seed  m  the 
parable  of  the  sower,  micro-organisms  falling  into  the  cidtiva- 
ting  fluid,  milk,  fall  u|Kin  **  goml  gi'ound  "  and  there  produce 
more  thiui  a  htuidred-fohh 

A  general  Act  requiring  the  notification  of  infectious  disease, 
and  isolation  where  necessary",  would  prove  more  etticacious  than 
the  present  piecemeal  legislation  in  preventing  the  infection  not 
only  of  milk  l>ut  of  all  surroundings  to  wliich  milk  is  more  or 
less  always  exposed.  For  instance,  employes  hailing  from 
tenemented  houses,  purclnisers  and  \4sitors  in  tlie  ordinary 
course  of  business,  and  so  on. 

The  ways  in  whicli  milk  mav  become  infected  are  so  multi- 
farious, that  nothing  short  oi  general  notification  is  of  any 
effectual  avail,  and  the  protection  afforded  by  special  Orders 
and  Regulations  can  only  be  imperfect. 

Under  any  tircumstances  a  dealer  in  milk  should  be  rerjuired 
to  notify  to  the  Medical  Otiicer  of  Health,  the  outbreak  of 
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infectious  disease  on  \m  premises  or  amongst  lus  emjjloy^s  (If 
it  come  to  Lis  knowledge)  and  to  remove  all  milk  and  utensils 
from  the  infected  premises,  and  to  eease  selling  milk  until  the 
premises  have  heen  disinfi'cted  and  ]>ronouneed  free  from 
infeetitm.  Unfortunately  this  does  not  reach  tlie  emplctycs 
themsiihes.  No  milk  or  utensils  uliould  he  stored  or  kej^t  in  a 
sleepiii"^  ajiartmeat,  and  no  phiee  wlu-re  milk  ntensiU  are  stored 
or  kept  should  be  slept  in.  Xo  utensils  from  the  house  of  or 
used  l>y  an  infected  person  should  be  used  again  until  properly 
eleansed  and  disinfected. 

Premises  ami  Lkenaih  in  their  structural  condition  and 
inanagemeut  can  be  controlled  more  easily  and  more  effectually 
than  disease  in  man  or  animals,  and  they  form  the  most 
satisfactory  subject  to  deal  witb  in  regulations. 

As  TO  Cowsheds. 

77i<;  Lt(jhiin(f  should  be  sufficient  t«  light  every  part  of  the 
shed,  because  liirlit  is  indispensable  to  ])erfect  health,  and 
because  wliere  there  is  darkness  there  is  usimlly  dirt;  but  it 
should  not  be  excessive,  or  the  coolin<i;  effect  of  larire  window 
surfaces  results  in  the  bloekin«r  of  ventilators  t<»  niaintniu  the 
tem[>erature  in  cold  weatlu-r.  Cows  require  a  temperature 
variously  stated  at  from  50°  to  60^  F.,  and  protluee  most  milk 
at  the  liigher  temperature. 

Ventilation  may  be  provided  in  a  simple  hut  effectual  manner 
by  means  of  a  louvred  lantern  or  other  ridge  ventilator  at  the 
apex  of  the  roof,  assisted  Ity  hinged  windows  with  lon\  red  sush 
in  the  walls  about  two-thirds  of  the  distance  up  from  the  floor  of 
the  shed.  There  must  necessurily  be  an  inlet  and  an  ontlet  under 
this  arrangement^  but  those  wha  have  < leal t  with  iidets  and  out^ 
lets  know  how  impossilde  it  is  to  decide  which  will  be  which  ;  but 
by  watching  the  wind  coiTents,  and  by  regulating  the  windows 
and  floors  accordingly,  the  ventilation  may  be  fairly  co]itr<dled. 
The  ventilation  in  winter  retjuires  gentle  handling;  it  must  be 
ivmembered  that  ctiwsheds  are  either  ctaistrncted  t)f  wood  or 
brick,  or  b(*tli,  and  the  walls  are  usually  exposeil  ;  therefore  a 
considerable  change  of  air  niiturally  takes  place  through  the 
walls,  and  the  lower  the  t-emperature*  the  greater  the  change. 
Consequently  it  is  impossible  to  fix  a  size  for  venlihitors, 
without  a  knowledge  of  each  |>articu!ar  shed.  Very  little 
ex]Kirience  is  necesarv  to  judge  of  tho  sufficiency  of  ventilation, 
and  therefore  of  tlie  size  and  ])osition  of  the  vt-ntilators. 
Unfortunately  the  organic  matter  does  not  diffuse  equully  well^ 
but  accumulates;  in  order  to  discharge  the  organic  mutter,  the 
doors  and  win<lows  might  be  thr(jwn  open  for  a  short  interval 
ouce  or  twice  a  day,  to  flush  the  shed  with  air. 

Air-jipace, — The  Local  Govennnent  Boartl  have  advised  the 
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adopttoii  of  not  less  than  800  cubic  feet  for  each  cow.  This 
means  a  kir  of  4  ft.  by  8  ft.,  a  jtrjm^rwjiy  of  4  ft.  by  4  ft,  ;iikI  a 
height  uf  IG  ft.  plus  a  small  adttitioii  of  tlie  rooi  space,  for 
t-ach  cow, 

l\ater-supplt/.—T]iii  wator  .should  be  of  ^ood  quality,  and 
Section  70  of  the  Pubh'c  Ilealtli  Act^  1S75,  gives  power  to 
close  a  pollutetl  well,  tank,  cistern,  or  pump,  Tlie  fpiantity  to 
be  provided  will  incluile  both  watir  fijr  drinking  and  for 
cleansing  purposes,  and  the  amount  retpiired  for  cleansing  will 
bo  cou'^ideral>le.  It  would  not  be  unreasonable  to  ]daee  the 
amount  at  half  wliat  is  usually  considered  requisite  per  bead  for 
human  beintrs— sav  15  rrallons. 

Ciaitentii  may  or  u)ay  not  be  necessary,  according  t(»  whether 
the  supply  is  constant  or  intennittent.  Tbey  should  be  placed 
outi^ide  the  shed,  the  bottoms  at  lea^t  six  feet  from  the  ground, 
antl  the  overflows  discharging  into  the  open.  For  drmking  and 
feeding  purposes  Irofitfhfi  are  preferalde  to  l>iickets  and  mangers. 
In  new  buildings  tbey  should  be  provided  and  furnished  with 
a  hard  smooth  imj^ervious  lining. 

Food'»uppl I/. -^Fermented  food  should  be  kept  in  j>roper  re* 
ccptacles,  not  witliin  the  buildings,  and  the  receptacles  should 
be  periodically  cleansed. 

JJrainatje  should  be  eflfected  by  the  floor  surface  of  the  stalls 
rajide  impervious  and  with  a  frtll  towards  the  gangway,  the 
gangways  being  also  inii)erviuus  and  with  a  fall  towards  the 
drain  inlet,  which  sbtmld  be  situated  outside  the  building, 
protected  by  a  grating  an<l  properly  trapperl.  Sometimes  a 
drain  is  constructed  under  the  gangway,  in  which  case  it  should 
he  disconnected  from  tiie  drain  f>r  sewer  outside  the  building 
by  air  and  water. 

Refn»e  matters  should  have  drained  receptacles  provitled  for 
them  in  the  open,  and  be  regularly  emptied  and  ek-ansed. 
Sunken  rece|itach's  or  pits  for  cowshed  or  stalde  refuse  are 
always  objectionable,  the  di'ainage  becoming  I  docked  I)y  over- 
lying material  converts  them  into  cessfvools.  The  floor  of  such 
receptacles  should  form  part  of,  or  be  level  with,  the  surface, 
and  drainage  should  be  effected  by  openings  iu  the  sides  at 
ground  level. 

Cienmlmf. — The  interior,  including  the  walls,  roof,  and  wood- 
work, should  be  cleansed  at  least  twice  a  year;  the  front  six  feet 
Up,  and  sides  of  the  lairs,  once  a  week  ;  the  floor,  the  tix>ugh  or 
mangers,  and  the  lairs,  thoroughly  cleaned  out  and  flushed  once 
a  day  ;  antl  between  each  milking  the  gangway  should  be  swept 
down  to  remove  all  liquid  tilth  and  dung.  Cleansing  here 
meaning  scraping,  liinevviiiting,  painting,  or  washing,  according 
to  the  requirement  of  the  suj'faee. 
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Ulennh  slioulJ  be  washed  after  use,  first  with  cold  water 
and  then  with  hot  water  or  steam.  It  would  be  useful  pre- 
yision  to  restrict  reecptacles  for  milk  to  tin,  f^lass,  and  iMircelain. 
All  cisterns,  troui^hs,  pits,  bins,  and  citlier  receptacles  and 
ajtparutus  should  be  kept  in  a  cleanly  condition. 

ContainimiiwiK — ^Closets,  privies,  cesspools,  nrinals,  openings  of 
drains,  rt;ceptacles  for  dnn^',  for  fennentcd  food,  &e.,  should  be 
exclnded  from  the  builr lings. 

New  Bmldimfs. — The  '*  reasonable  satisfaction  "  of  the  Local 
Autbority*  mentioned  in  clause  7  of  the  Order  of  1H85,  might 
include  some  advance  on  the  *'  prescribing  and  regulating," 
mentioned  in  clause  13  for  olil  buildings. 

31ill:imj.—\  useful  precaution  would  be  to  8up|>ly  proper 
convenience  for  washing  the  milker's  h«nds  and  the  udders 
previous  to  milking.  Unfortunately  another  difficulty  arises  in 
the  collection  of  the  milk.  The  milk  from  various  cows  is  mixed 
to  equalize  the  qiudity;  milking  sick  animals  is  beneficial  to 
their  recovery,  and  milk  from  ci>ws  slightly  disturbed  in  health 
disturbs  the  health  of  man,  a  logical  series  of  premises  of  which 
the  conclusion  is  not  difficult  to  arrive  at,  although  the  milk  of 
a  diseased  cow  h  prohibited  from  being  mixed  with  other  milt 

As  TO  Dairies* — Many  of  the  requisites  for  cowsheds  also 
apply  to  dairies* 

Tlie  liifhtitiif  should  be  sufficient  to  enable  the  ojierations 
therein  to  be  easily  conducted  aufl  to  see  that  cleanliness  is 
scrupulously  maintained.  The  window  sm-face  may  be  as  great 
as  jwssible  since  coolness  is  requisite  for  a  dairy,  and  for  tho 
same  reason  direct  sunlight  is  not  desirable.  8o  that  it  is  the 
position  rather  than  the  size  of  windows  that  should  be 
considered  here. 

Vetidlafioji  also  should  be  copious  and  witliont  restriction, 
fixed  lonvred  ventilators,  air  bricks  and  other  permanent  o|)en 
Ventilators  are  re»|nisite. 

[Vuter  supplji  as  in  cowsheds  shendd  be  pure  and  abundant^ 

Drtiinagp, — The  floor  of  a  dairy  is  best  i»aved  or  covered 
entirely  with  a  hard  smooth  impervious  sui^ace  laid  with  a 
fall  as  in  cowsheds,  and  waste  |>ipes  should  discharge  into  the 
open. 

Cleansing  resolves  itself  into  painting  when  and  wliere 
necessary,  limewliiting  and  washing  tlie  walls,  ceiling  and  wood- 
work at  least  twice  a  year,  washing  tlie  fixtures  at  least  every 
week  and  cleansing  the  separating,  ciMiling,  washing,  and  other 
ajipanitus,  utensils  and  vessels  after  use,  and  the  vessels  when 
returned,  and  keein'ng  all  clean  when  m>t  in  use.  The  denuding 
of  vessels  is  bost  accomplished  l>y  wnshing  them  first  with  cold 
water  and  then  with  hot;   this  is  readily  done,  but  the  most 
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cam]>lete  cleansing  18  effected  lastly  by  stemming  the  vessels, 
The  steiira  acts  as  a  disinfectant,  cleanses  well,  and  by  its  latent 
lient  ilries  the  vessels  rapidly.  Steam  apparatus  in  a  dairy  is  of 
gi'eat  value. 

Contaminalion  is  to  be  avoided  by  adniittinrr  only  air  from 
pure  sources,  and  as  in  the  c^se  of  cowsheds  excluding  all 
structures  that  may  become  possible  sources  of  imparity.  All 
decoinposahle  organic  matters  except  milk  should  be  rigidly 
excluderl. 

New  bui!dinfj,?,—Ju.  them  it  migbt  be  advantageously  provided 
that  the  dairy  sbould  be  used  only  for  the  storage  and  treat- 
ment of  mi  Ik,  and  that  fixtures,  apparatus  and  utensils  for  that 
purpose  only  should  be  admitted. 

The  remarks  as  to  lavatory  arrangements  apply  also  here. 

When  we  turn  to  Milkshops,  the  control  is  much  less 
satisfactor}^,  especially  of  miscellaneous  shops  where  milk  is  sold. 
The  regular  cleansing  of  the  fixturcs  and  utensils,  and  prohibits 
ing  them  from  other  uses  than  the  storage  of  milk,  and  the 
periodical  cleansing  of  the  shop  cati  be  retjuired.  But  beyond 
that  we  must  fall  back  upon  the  Public  Health  and  other  Acts 
for  the  sanitary  condition  of  the  premises,  and  it  is  here  that  we 
feel  acutely  the  necessity  for  the  general  notification  of  infec- 
tious (iisease.  How  much  disease  is  spread  by  suiall  milkshops 
selling  also  other  foods  autl  miscellaneous  articles,  it  is  difficult 
to  ascertain,  and  probably  we  shall  never  know  •  it  can  only  be 
inferred  by  analogous  experiences.  Shops  that  retail  only  small 
quantities  of  milk  usually  either  return  the  utensils  dirty  to  the 
milk-ilealer,  or  the  utensil  is  retained  to  be  filled  daily  by  the 
milk-carrier  and  only  cleaued  to  prevent  souring. 

The  Order  only  pennits  the  regulations  to  rleal  with  the 
shops  and  vessels,  but  it  would  be  very  desirable  to  place 
restrictions  upon  the  registration  of  milkshops  which  should 
extend  beyond  these.  For  instance,  thertj  are  shops  used  as 
thoroughfares  for  all  the  occupants  of  a  tenemented  house, 
shops  only  se|»arated  by  an  apidogy  from  sleeping  rooms,  and 
shops  that  sell  objectionable  miscellaneous  articles.  It  might 
with  a^I vantage  be  conditional  that  only  foods  should  be  sold 
in  a  niilkshop. 

Under  the  Order  there  is  no  power  to  refuse  registration, 
except  to  new  buildings,  but  the  Authority  must  register  the 
dealer  whatever  action  it  may  take  afterwards,  and  uon-i*egis- 
tratitm  is  illegal.  Itinerant  vendors  possess  an  opportunity  for 
evasion  which  must  not  be  overlooked. 

The  tendency  is  for  large  organisations  to  replace  the  ordi- 
nary milk  retailer  in  the  delivery  of  milk,  but  the  small 
[letailer  in  squalid  ueighbom*hoods  remains  miaffect^d,  and  that 
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is  a  difficult  point  to  handle,  while  at  the  same  tiine  to  avoid 
interfering  with  the  food  of  the  poor. 

As  to  Cows  themselves  a7id  other  Animah. — The  water  und 
food  sni>p]y  of  milch  cows  in  pastni'e  is  important.  The 
]i:is{nre  ran  be  protected  in  some  measnre  under  tlie  head  of 
ahateinent  of  nuisances,  by  the  ch'ansing  of  foul  ditelies  and 
jxmds  of  shipiant  water,  and  hy  the  removal  and  juvvention 
of  the  deposition  of  noxifjus  refuse,  etc* 

In  slieds,  besides  good  structural  condition  and  management^ 
ceii^iin  other  precautions  are  advisable.  Tlie  exclusion  of  swine 
is  imperative;  but  whatever  may  take  place  in  pasture,  other 
animals,  espc'cially  thi*  carnivc«*ons,  nre  not  fit  permanent 
resiflents  in  a  cowshed,  however  harmless  they  may  lie,  tempo- 
rarily. Quarantine  for  a  reasonable  time  of  newly-arrivefl 
animals,  is  a  course  which  a  wise  keeper  of  cows  would 
adopt.  The  isolation  of  sick  cows,  even  for  the  lesser 
ailments,  would  he  an  advantage ;  nniler  any  circumstances  It 
is  always  in  the  ])ower  of  the  Mctlical  Officer  and  Sanitary 
Inspector  to  report  to  the  poUce  for  the  attention  of  the 
Yett'dnary  Inspector. 

The  tendency  of  the  large  organizations  is  not  to  jiroduce 
their  own  milk,  hut  to  receive  their  supplies  from  independent 
faiToers;  and  in  the  latter  case,  usually  no  Veterinary  Surgeon 
is  retained,  as  would  he  probable  in  the  fomier, 

77te  dtiliea  of  supervlsiofi  might  be  conveniently  sub-divided* 
The  clerk  to  the  Sanitary  Autliority  keejjing  the  register,  the 
routine  work  of  the  orders  and  ri-guhitions  being  carried  out  by 
the  Sanitary  Inspector  regularly  and  constantly,  and  seeking 
the  a<l\'ice  of  the  Medtcsil  OfiictT  in  cases  of  irregidarity. 

The  control  of  infrctions  disease  in  man  falls  naturglly  to 
the  Medical  Officer  uf  Health,  and  he  should  be  acijuainted 
with  new  premises  and  premises  of  newly  registered  milk 
purveyors. 

The  control  of  infections  disease  in  animals  falls  to  the  charge 
of  the  [K^lice  and  the  Veterinary  Inspector,  to  the  fonncr  of 
vkdiom  notice  would  he  gi\'en.  But  it  would  certainly  be  a 
power  if  tbe  Mtnliral  OHicer  coidd  recognize  when  a  cow  was  in 
gi>Oil  or  had  health,  and  this  seems  almost  to  be  inferred  in  the 
order  by  placing  the  inspection  of  cows  in  dairies  under  the 
Sanitary  Autliorities.  The  infectious  "  <lisease,"  falling  to  the 
province  of  the  Veterinary  Inspector  of  a  Local  Anthority 
appears^  to  be  restricted  to  cjittle  plague,  pleuro-jineumonia, 
mif\  f(X>t  and  mouth  disejuse,  alt  bough  Sees,  29  and  32,  of  the 
1878  Act,  and  Sees.  0  and  H,  of  the  188(i  Act,  give  the  Privt/ 
Cvtwcil  jwwer  over  other  diseases.  As  sanitarians  we  are  not 
justified  in  resti-icting  the  term  infectious  in  any  way,  for  it 
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still  remfiins  to  be  sliown  wLat  diseases  of  the  cow  and  of  other 
jiDiinafs  arc,  and  what  are  not,  coiinniiiiirahlc  to  man  and  to 
other  aniinals  ;  and  whether  they  aro  not  eotnininiicalile  in  a 
mild  and  almost  unrecognizable  fonii  eiitially  as  well  a.s  when 
pronounced. 

"W^tcriuary  Siirf}^enns  do  not  favour  ordintuy  cow  practice, 
Whc'n  seeking  infomiation  upon  tlie  subject  of  cows,  I  was 
kindly  inff>mied  by  Professor  U<>l)t'rtson  of  the  Royal  Veterinary 
C(flb'ge,  ttiat  althout^di  the  iliseases  of  cows  are  taught 
tlu'orotically,  tht^  ditlieullies  in  the  way  of  obtain ini;  animals 
for  demonstration  were  so  j^reat,  as  to  preclude  practical 
instruction  at  the  Colieijc,  80  that  with  his  ktmwledire  of 
medicine  a  Medical  Officur  of  Hejdth  with  a  work  of  reference 
and  a  sick  cow,  should  be  able  to  form  as  goo<l  an  opinion  as  a 
Vtdennary  Surgeon,  and  witli  a  little  ob-sen^ution  perhaps  a 
Ix'tter  one.  Medicinal  treatment  is  not  included  in  tliis 
suggestion  but  pun^y  diagnosis.  The  field  for  the  researches 
of  medicine  in  the  mfluence  of  the  health  of  auimals  upou  man 
remains  an  open  and  a  fertile  one* 


Dr.  J.  Tatuam  (Sal ford)  said  there  could  not  be  two  opioiona  as  to 
the  intrinsic  value  of  the  pa]]pr.  The  subject  dealt  with  was  one 
brij^tliug  with  difficulties^  and  he  shoidd  be  disappointed  if  an  im- 
portant discuiSision  did  not  arise  upon  it. 

Dr.  F.  ^r.  CoBNTiB  fPoplar)  said  a  paper  like  this  should  not  be 
allowed  to  lie  dead  until  the  printinj^  of  the  Transactions,  as  to  every 
Medical  Officer  of  Health  and  every  Inspector  of  Nuisances  it  would 
be  of  extrean^  value.  One  means,  not  noticed,  by  which  milk  could 
become  coiituminated,  was  from  tlie  possibility  of  infection  Prom 
venereal  sources.  Cleansing  of  the  udders  and  the  hands  uf  tlie 
milkers  was  extremely  rarely  attended  to.  Jf  the  straining  of  the 
milk  were  attended  to,  they  would  find  that  there  was  regularly  a 
quantity  of  dry  excreta  bein|]:  transmitted  to  the  milk  from  the  udders, 
and  that  this  was  carried  to  the  dillerent  housea.  It  could  bfl  sliown 
that  there  was  great  carelessness  in  the  grooming,  very  little  attention 
in  fact  being  given  in  the  common  dairies  of  Loudon  to  getting  the 
udders  cleanly. 

Mr.  S.  W.  North  (York)  said  there  could  not  be  two  opinions  about 
the  obligation  the  Conference  was  under  to  Dr.  8ykea  for  his  a<lmirtible 
paper.  Coming  from  an  urt>an  district,  he  was  painfully  conscious 
how  impossible  it  was  to  deal  with  the  great  proportion  of  the  milk- 
tellers  of  the  poorer  class  under  existing  reguUtions  :  sometimes  it 
was  stored  in  greengrocervS*  shops,  and  he  had  seen  it  stored  in  closets 
adjoining  privies.  These  were  conditions  it  wa^  extremely  diffieidt 
to  prevent  under  the  present  regulations;  but  he  thought  befort^  luog 
they  would  have  larger  and  ampler  powers  tbau  those  now  in  force ; 
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and  that  one  of  the  very  first  powers  that  would  have  to  be  conferi'ied 
upon  the  Medical  Officer  of  Health  would  be  that  of  viaiting  the 
sources  of  the  milk  supply,  wherever  they  nught  be.  That  power  mi^ht 
even  now  be  obtained  by  any  authority  seeking  an  Improvement  Act. 
A  much  simpler  and  more  complete  plan  would  be  that  no  milk  shtmld 
be  sold  within  any  sanitary  area  except  by  licensed  milk-sollers,  and 
that  these  sellers  should  have  a  documentary  license  from  the  autho- 
rities, which  ahoidd  imply  that  their  premises  were  suitable ;  that  they 
should  be  prej)ared  to  sujjply  lists  of  their  customers,  and  to  clisclof^e 
the  source  from  which  the  m  Jk  was  obtained,  ie.,  the  farm  or  other  milk 
purveyor.  If  that  were  done,  ifc  would  be  quite  possible  for  Medical 
OlTicers  to  trace  the  origin  of  some  of  the  diseases  due  to  infected 
milk  better  tlian  they  wem  able  to  do  now.  He  had  this  brought 
forcibly  before  him  last  year  by  an  outbreak  of  typhoid  fever  he  had 
to  investigate.  A  large  number  of  cases  arose  with  great  rapidity. 
After  a  time  the  milk  sepply  was  suspected.  He  obtained  a  list  of 
the  consumers  from  the  small  retail  dealers,  who  bought  the  milk  of  a 
farmer  and  sold  it  second-hand  ;  he  ascertained  tliat  nearly  all  the 
people  obtaining  their  milk  from  this  one  source  were  down  with  fever. 
The  particular  man  who  supplied  it  to  the  retail  dealers  resided  beyond 
the  boundary  of  his  authority,  and  he  sold  it  to  three  persons  who 
sold  it  again.  120  cases  were  broufrbt  into  relation  with  this  sincjlo 
milk  supply.  At  ten  o'clock  at  nii^ht  he  went  to  the  residence  of  the 
farmer  and  iiisist^id  on  seeing  his  family.  He  found  three  cases  of 
typhoid  fever  in  the  house.  The  medical  man  in  attendance  said  lie 
had  some  doubt  as  to  the  nature  of  the  diseasp,  hence  the  present  visit. 
He  went  into  the  yard  and  found  that  the  milk  vessels  were  kept  close 
to  the  privy,  which  ^as  near  the  well :  that  the  place  was  very  dirty. 
He  obtained  possession  of  some  of  the  milk,  and  found  that  it  was 
diluted  with  ten  per  eervt,  of  added  water.  All  this  action  was 
irregular,  if  not  illegal  ;  hut  he  did  it,  and  he  did  something  more. 
A  large  portion  of  this  milk  was  sold  by  a  dairy  comjiany,  who  gave 
him  a  list  of  their  customers.  He  told  the  master  that  he  Avas 
spreading  typhoid  fever,  and  that  he  must  stop  it ;  hia  managing 
director,  who  lived  fifty  miles  away,  wanted  to  know  by  what  authority 
he  had  taken  the  course  he  had,  remarking  that  he  would  cone^ult  his 
lawyer ;  he  replied  that  he  had  no  legal  authority  for  what  he  had 
done,  but  at  once  informed  him  that  if  he  did  not  immediately  stop 
the  sale,  he  would  write  to  the  newspapers  saying  that  he  was  selling 
poisoned  milk,  or  otherwise  advertise  the  fact.  They  might  be  sure 
that  no  proceedings  were  taken  agaiuj^t  him.  It  was  wrong,  however, 
with  the  knowledge  they  had  of  how  disease  could  be  spread  by  in- 
fected milk,  that  he  should  have  had  to  take  these  irregular  methods 
and  subject  himself  to  possible  trouble.  Medical  Officers  ought  never 
to  rest  satisfied  until  they  were  in  a  position  to  direct  that  no  milk 
should  l>e  sold  except  from  premises  in  a  good  sanitary  condition, 
and  to  compel  milk-sellers  to  state  the  sources  of  their  supply,  and 
themselves  have  the  right  to  visit  and  inspect  them.  This  power,  as 
he  had  said  before,  could  now  to  some  extent  be  obtained  under  Mr» 
Sclater  Booth's  clauses,  which  had  recently  been  extended. 
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Dr,  E,  W.  Hope  (Liverpool)  asked  Br.  Sykes'  experience  as  to 
tuliercuLlosis  in  cows.  Win*  it  prejudicial  to  the  consumers  of  the 
milk  from  those  cows?  Dr,  Sykes  would  of  course  be  aware  that 
tlio  parly  tuberculosis  was  exceedinj;<ly  difficult  to  ascertain,  and  that 
it  wa>*  moreover  very  common.  Many  cows  taken  from  the  ahippeiia 
fi>r  'ulauRhter  were  affected  with  tuberculosis  to  a  very  marked  extent. 
He  had  gone  to  the  pens  and  taken  the  temperature  of  larj:e  numbers 
of  cows,  and  the  lemperature  of  those  confined  in  the  shippens  ran 
to  lo3*  or  lOo*^.  The  tem|}erature  of  cows  was  always  above  that 
of  other  mammals,  hynum  beiiic;<»  for  example.  As  to  the  necessity 
for  pome  system  of  compulsory  notification  of  infectious  disease 
occurriofT  in  milkahops,  then:?  could  be  no  two  opinions.  Over  and 
over  ae^ain  he  found  out  the  existence  of  scarlet  fever  in  cowsheds  or 
milk^hops  where  children  were  lying  ill  upstairs,  and  the  mother  in 
attendance  in  the  sick  room,  which  nhe  would  leave  to  serve  cus- 
tomers. Thus  it  appeared  to  him  absolutely  essential  tliat  some 
system  of  compulsory  notification  should  be  made  to  apply  to  milk 
places-  They  had  ret^ulatiims  in  the  city  of  Liverpool  with  reference 
to  licences  for  the  sale  of  milk,  but  as  lir.  Sykes  said,  the  making  of 
absolute  regulations  was  exceedingly  difficult ;  a  certain  latitude 
muat  be  left  for  the  Medical  Officers  and  Inspectors  to  work  in. 

Dr.  Masok  (Hull)  said  the  paper  ihowed  how  imperfectly  the 
order  worked,  and  he  did  not  know  of  anything  more  difficult  than 
the  ndminiatration  of  it.  It  was  not  an  occupation  with  as  it  were 
an  apprenticeship,  and  it  was  remarkably  difficult  to  supervise  th« 
cowshed  of  a  person  who  had  not  the  slightest  knowledge  of  keeping 
the  animals.  Both  Medical  OlFicers  and  Inspectors  should  have 
a  s|>ecial  knowledge  of  the  diseases  of  animals.  In  his  exj>erience, 
it  was  not  in  the  premises  of  the  large  purveyors  of  milk  that  the 
disease  took  place ;  as  a  rule^  it  generally  arose  on  the  premises  of 
the  small  dealer,  and  these  should  be  carefully  watched. 

Dr.  J.  Tatiiam  (Salford)  said  he  quite  agreed  with  the  observation 
that  it  was  seldom  in  the  establishment's  of  large  purveyors  of  milk 
that  diswvse  originated,  but  genemlly  in  the  premises  of  the  petti- 
fogging milk-sellers,  where  they  found  milk  stored  in  the  same  small 
apartment  with  paraffin  oil,  red  herrings,  and  so  forth  :  the  room 
being,  in  some  cases,  separated  by  a  mere  partition  from  a  child 
suffering  from  scarlet  fever.  No  doubt  disease  was  frequently  spread 
in  that  way.  In  Halford  they  had  one  large  firm  of  milk  purveyors 
who  adopted  a  good  plan  to  ascertain  whether  the  milk  supply  was 
free  from  infection.  This  was  an  enterprising  and  a  prosperous  firm, 
who  made  arrangements  with  the  Medical  Officer  of  Ileal th  of  a  large 
rural  district  to  supply  them  with  information  regarding  every  case 
of  human  iutectious  disease  which  he  knew  to  exist  on  the  promises 
of  the  milk  producers  concerned.  By  this  means  the  purveyors  made 
pretty  sure  that  they  were  not  importing  amongst  their  customers 
milk  [>oi5oned  with  fever  germs.  This  precaution  might  very  well  be 
extended,  in  the  interests  even  of  the  purveyors,  for  it  gave  their 
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customers  confidence,  and  accordingly  tended  to  enhance  the  success 
of  their  business,  lie  thought  the  Medical  Offieer  of  Health  was  paid 
a  guinea  for  each  report ;  a  x^ry  handsome  payment,  they  must  admit. 

Dr.  »T.  F.  J.  Sykes  (Li>ndan),  replying  to  the  discussion,  thought 
the  Chairmairs  remark  as  to  the  arrangement  with  the  milk  purveyor 
was  a  i*easonahle  one  -,  for  althou^rh  every  one  might  notify  to  the 
Medical  OlHcer  of  Health,  the  milk  dealer  might  be  ignorant  uf  dis- 
ease amongst  his  employes ;  he  thought  that  if  it  were  known  it  would 
be  more  generally  adopted.  Dr.  Comer  ttiuched  on  venereal  disease. 
That  was  one  of  the  points  that  would  be  observed  by  the  Medical 
Officer  of  Health  in  the  dairy  or  cowshed  :  he  should  not  omit  to 
observe  the  milkers.  Dr.  North  laid  stress  on  the  question  as  touching 
the  poorer  classes,  and  thought  there  should  be  some  control  of  the 
registration  of  milkshops.  The  j;ivm/w*  ought  to  be  registered,  and 
they  should  be  able  to  trace  the  milk  from  its  origin  to  its  final  L'on- 
suniptiun.  As  to  tuberculua  disea.se,  he  did  not  wish  to  enter  upon 
the  det:iils  of  communioable  diseiiaes.  Whatever  disease  the  animal 
had,  they  would  find  it  in  one  or  other  of  the  excreta,  and,  whether 
directly  or  indirectly,  it  wotdd  find  its  way  into  the  milk.  Dr.  Hope 
raised  the  question  of  compulsory  notification.  He  should  very  much 
like  t^  know  the  opinion  of  tht^  Local  Governnient  Board  upon  this 
question,  as  raised  in  the  Metropolitaii  regiilttlions.  The  Metro- 
politan Board  of  Works  had  compulsory  nutilieation,  or  what  they 
required  in  their  regulations  virtually  aiuounted  to  it.  The  words  in 
the  regulations  were :  **  Every  purveyor  of  milk,  or  person  selling 
milk  by  retail,  shall,  immediately  on  outbreak  of  contagious  or  iu- 
feutious  disease  in  the  house  or  amongst  the  persons  employed,  give 
notice/'  T[ie  next  clause  stipulated  that  every  purveyor  uf  milk,  &c,, 
shall  remove  all  milk  for  sale  and  all  utensils,  until  the  same  shall 
have  been  disinfected  and  declajM.*d  by  the  Medical  Olficer  frt^  from 
infection.  The  Medical  Officers  asked  how  they  were  to  know  it,  su 
long  as  the  notice  was  sent  to  the  Metropolitan  Board  of  Works, 
instead  of  to  the  District  Bwird.  The  Jletropolitan  Hoard  thereupon 
undertook  to  notify  the  Jledical  OlVicor.  But  the  other  regrdations  to 
which  he  had  alluded  were  unsatisfactory  iu  i^egard  tii  couipul-^ory  no- 
tification, no  such  power  being  given  under  the  Order.  Dr.  Mason 
tried  to  obtain  an  opinion  on  the  eommuuifability  of  disease,  but  he  did 
not  wish  to  enter  into  that  question.  He  could  not  go  so  far  as  Dr. 
Mason,  and  say  that  a  medical  man  should  be  a  cow-doctor.  What 
he  would  say  was,  that  in  medicine  the  first  step  was  to  know  what 
health  consisted  in  and  what  should  Im?  its  appearance.  It  was  sufli- 
cient  at  present  to  koow  that  a  cow  was  healthy.  Before  they  could 
reasonably  expect  to  protect  milk,  they  must  have  compulsory  noliti- 
cntion ;  the  next  step  beiug  licensing  of  premiaea  where  roilk  is  kept. 
These  wei-e  the  two  poiut«. 
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On  "  TTm  Port  Sanilarv  A  itthorlfu^  Liverpool^  and  its  work,'*  by 
J.  Stopford  Taylor,  M.D. 


Under  the  pE*ovlsions  of  section  2^7  of  the  Public  Plealtli  Act, 
1875,  the  Cor|iorati(ni  of  LivLTpuol  liave  bct'n  appinutej  the 
Saiiitiuy  Authuntv  for  the  Port  of  Liveqtool,  wjiidi  **  com- 
mences at  the  termination  of  the  Port  of  Chester,  namely,  at 
the  Red  Stones  in  Hoylc^ke  on  the  pt>int  of  WiiTal,  and 
continues  up  the  Kiver  Mersey  to  Inee  Ferry  inclusive,  being 
the  eastern  tennination  on  the  Cheshire  sliore  of  the  Port  of 
Runeurn  ;  then<'e  crossing  the  River  Mer?vev  in  a  straight  line 
to  Diin^eou  Point,  being  the  western  extremity  on  the  Lanca- 
shire shore  of  the  said  Port  of  Runcorn  ;  and  cuntinues  ahjng 
the  c*»sist  of  the  Connty  of  Lancasliire  to  a  gutter  or  river  of 
water,  comnintily  called  tlie  Hniuh'ed-end  water,  on  the  south 
side  of  the  River  Riljble,  being  the  southern  boundary  of  tlie 
Port  of  Preston,  and  shall  include  all  rivers,  bays,  clianncls, 
roads,  bars^  strands,  harbijurs,  havens,  streams  and  creeks  within 
the  said  limits  containetb  and  shall  extend  seawards  to  aclistance 
of  three  miles  from  low-water  mark  along  the  coast  within  the 
aforesaid  limit."  This  is  a  most  extensive  area  to  supervise,  but 
fortunately  with  the  exce|jtion  of  fishing  boats  at  Hoy  lake  and 
Southj>ort,  all  vessels  have  to  enter  the  Mersey  to  reach  the 
Liverfjool,  Birkenhead  and  Oarston  Docks,  so  that  should  there 
be  iidVctious  diseiuse  on  board  any  ship  information  can  at  once 
be  conveyed  to  t!ie  iledical  Otticer  of  Health.  To  facilitate  the 
working  of  the  order  the  Corporation  of  Liver|wol  have  dele- 
gated to  the  liirkenhead  Corjjoration  their  jitHvers,  riglits  and 
duties  over  the  Birkenhead  Docks  and  the  vessels  lying  in  thera. 
There  is,  however,  unfortunately,  a  tlnal  medical  authority  at 
the  Port  of  Liverpool,  for  besides  the  Medical  Officer  of  Health 
there  is  a  Medical  Officer  ap[M)int*'d  hy  the  Customs  under  the 
old  QuarantiiU'  Act  of  CTvorge  HL,  which  is  re-umtcted  by  the 
Public  Health  Act  of  1^47.>,  and  stiites  further  that  •*  Every 
vessel  hav'ng  on  board  any  i>erson  affected  with  a  dangeroas  or 
infectious  disorder  shall  be  deemed  to  be  within  the  provisions  of 
the  Act  of  the  sixth  yeiir  of  King  George  the  Fonrtfi,  chapter 
seventy^eight,  although  such  vessel  has  not  commence<I  her 
voyage,  (H*  has  come  from,  or  is  bound  fov  some  place  in  the 
United  Kingdom,"  Excluding  the  nuniageineut  of  cholera 
ships,  which  are  jdaced  under  the  control  of  the  Medical  Officer 
of  Health  by  a  special  order  of  the  Local  (ioveriiment  Board, 

N 


194 


LrrERPOOL   POET  SAKITAJBT  AUTHOEnT, 


all  otliLT  infocted  sliips  nro  to  be  visited  by  the  Customs  Medical 
Offirer,  aiitl  arc  li:i!de  toquarantioe.  BytlieoO  and  40  Victitria 
c.  3(>  s.  234^  tlit^  Privy  Coun(*il  niiiv  from  time  to  time  reijuire 
that  no  per:?(»n  shall  huid  from  a  sliip  coming  from  a  place  in- 
fected witli  yellow  fever  or  other  infectious  disease,  until  the 
officers  of  the  Customs  have  examined  into  the  state  of  henlth 
of  the  jier><ons  on  board  and  gnvu  permission  to  hyid^any  person 
being  tialde  to  a  penalty  of  £100  for  disobedience.  These 
powers  of  the  Customs,  acting  under  the  anthority  of  the  PriA^ 
Council,  are  in  a  meiisure  nntaiinnistic  and  opposed  to  the  satis- 
factory working  of  the  Port  JSanitary  Antliority.  Section  110 
of  the  Public  Health  Act,  1875,  states  that,  *'For  the  purpose  of 
the  provisions  of  this  Act  relating  to  nuisances,  any  ship  or 
vesstd  lying  in  any  river,  harbnur,  or  other  water  witliin  the 
district  of  a  local  authority  .shall  be  subject  to  the  jurisdiction 
of  that  anthority  in  the  same  manner  as  if  it  were  a  hou^e 
within  such  district."  Section  124  states,  '*  where  any  suitable 
hospital  or  place  for  the  recejjtion  of  the  sick  is  providefl  within 
the  district  of  a  local  authority,  or  within  a  convenient  distance 
of  such  district,  any  jverson  who  is  suffering  from  any  dangerous 
infectious  disorder,  and  is  without  proper  lodging  oracconnnoda- 
tion,  or  lodged  in  a  room  occupied  by  more  than  one  fannh\  or 
is  on  board  any  ship  or  vessel,  may  on  certificate  signed  by  a 
legidly  <[ualltii'fl  nu'diral  practitioniT,  and  with  the  consent  of 
the  sujK^riiitending  body  of  such  hos|}ital  or  place  be  removed, 
by  order  of  any  Justice,  to  such  hospital  or  place,  at  the  cost  of 
the  local  authority."  By  section  125,  "Any  local  authority  may 
make  such  regulations  (to  be  a[(proveil  by  the  Local  Govern- 
ment Hoard)  ftir  removing  to  any  hospital  to  whirh  such 
authority  is  entitled  to  remove  patientSj  and  for  keeping  in 
such  hospital  so  loug  as  may  be  necessary,  any  persons  brought 
within  their  district  by  any  ship  or  boat  who  are  infected  with 
a  dangerous  infectious  disorder.  ' 

It  will  thus  be  seen  that  the  local  authority  has  given  to 
it,  by  tlie  Public  Health  Act,  every  |iovver  necessary  for  the 
insjK'ction,  examination,  and  disinfection  of  sliij)s,  as  well  as  the 
removal  to  hospital  of  infected  persons;  au<l  fLU'ther,  1  may 
state,  the  local  authority  is  fully  provided  with  the  means  and 
appliances  re<r[uisite  for  the  proper  performance  of  the  duties, 
'rtliereas,  the  Customs  officer  pays  a  visit  to  an  infected  ship, 
signs  some  oHicial  documents,  and  takes  his  de[iarture.  That 
is  all  he  can  do  luiless  he  places  the  sfiip  in  quarantine,  which 
is  only  done  when  the  vessel  is  infected,  or  supposed  to  be 
infected  with  yellow  fever,  and  even  then  aj»|)heation  has  to 
be  made  to  the  Meclical  Officer  of  Health  for  assistance  t*efore 
she  can  be  released.     It  is  quite  time  that  the  Quarantine  Act 
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was  al together  abolisliefl,  as  its  ]>uvvc'rs  are  useless  for  any  good 
|jnir[iose,  ami  are  capable  of  nmeh  miseijief  by  retarding  com- 
merce ami  delayin|T  efficient  saiiittirv  sLi|jer vision. 

It  mny  possibly  be  of  some  advautage  for  the  Privy  Council 
retain,  through  the  Custxjms,  some  kind  of  authority  o%'er 
infected  ships,  but  it  h  difficult  to  discern  their  object  when,  as 
occurred  a  few  years  ago,  a  large  steamshi|>,  having  many  pas- 
■nger"^  and  a  large  cargo,  was  quarantined  for  five  days,  without 
having  a  single  case  of  sickness  on  board,  simply  because  she 
had  come  from  a  port  infected  with  yellow  fever,  and  had  lost 
three  or  four  persons  during  the  voyage.  Surely,  if  they  wished 
to  have  an  outbreak  of  the  disease,  they  coukl  not  have  adopted 
more  likely  measures  than  isolating  both  passengers  and  crew 
on  ship  board  and  cutting  tbem  olf  from  all  outside  communica- 
tion. This  course  might  be  followed  by  Spain  and  Italy  where 
yellow  fever  occasionally  spreads,  but  in  Liverpool,  where  the 
disease  never  comes  and  is  entirely  unknown,  it  is  perfectly 
absuril.  If  the  Privy  Council  have  reason  to  believe  that  yellow 
fever  might  be  introduced^  let  them  make  an  order  somewliat 
similar  to  the  cholei'a  order  of  the  Local  Grovernment  Board, 
and  let  sanitjiry  supervision,  not  obsolete  quarantinCj  be  their 
instruction* 

The  Port.  Sanitary  Authority  has  a  hospital  situated  at  New 
Ferry,  Clif  shire,  fa[»al>le  of  accommodating  twenty- four  patientSj 
with  sufficient  land  for  tents  or  sheds,  if  required,  for  two  or 
three  hundred  persons.  This  hospital  has  been  used  for  cholera 
patients  only,  all  cases  of  the  other  infectious  diseases  are 
removed  to  hospitals  in  the  city.  For  the  purpose  of  removal 
the  amijulances  antl  staff  of  the  city  are  utilise<l,  as  well  as  for 
the  disinfection  of  ships,  an<l  thus  a  consi<Ierahle  saving  is 
effecterl  by  an  aiTaugement  with  the  Health  Committee,  that 
the  Medical  Officer  of  Health  may  use  any  carriage,  men,  or 
material  belonging  to  them,  instead  of  keeping  a  separate  estab- 
lishment, which  could  only  be  dont'  at  a  considerable  cost. 

Vessels  aro  not  quarantineil  for  small-pox,  tyfdius,  tv|>hoid, 
scarlet  and  malarial  fevers.  The  patients  are  removed  to  hos- 
pital and  the  ships  disinfected;  in  fact  a  vessel  is  treated  in 
every  way  as  a  dwelling-house,  the  cabins  (occupied  by  the  sick 
and  the  attendants)  are  fumigated  with  suljjliur  and  then  weU 
ventilati'd  anil  cleansed  down.  The  large  steamship  companies 
knockdown  the  cabins  and  burn  them,  with  the  beds  and  fittings, 
to  avoid  anv  risk  of  contagion  being  left  on  board. 

When  a  vessel  arrives  in  the  Mersey  having,  or  having 
had,  cholera  on  boai'd,  the  Customs  authority,  in  accordance 
with  the  cholem  order  of  the  Local  Governineut  Board, 
immediately   communicates  the   fact  to   the    Medical    Officer 
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of  Healtli,  and  detains  the  ship  for  his  inspef^tion.  The 
medical  officer  then  boards  the  ship,  inquires  as  to  the  amount 
and  eharaeter  of  sickness  since  leaving  the  last  port,  examines 
the  sick  people  as  well  as  the  crew  and  passengers,  and  if  satis* 
fied  that  the  ship  is  infected,  a  certificate  to  that  effect  is  given 
to  the  master,  who  then  moves  the  vessel  to  the  Sloyne, 
beiii^  that  part  of  the  river  agreed  upon  for  mooring  infected 
vessels.  All  persons  who  are  welt,  and  not  ret] ni red  for  the 
management  of  tlie  ship,  are  allowed  to  land,  a  i"ecord  being 
kept  of  their  addresses.  The  sick,  if  able,  or  as  soon  as  able, 
are  removed  to  hospital,  and  the  sliip  thoroughly  disinfected  and 
cleansed.  In  the  case  of  ehtdt^ra  ships  which  arrived  in  Liver- 
pool iii  1884,  every  tiart  of  tliem  was  fumigated  with  sulphur, 
the  bedding  and  clotliiug  bein^  freely  exposed  to  the  vapours. 
Carbolic  acid  was  mixed  with  the  water  in  the  tanks  and  bilges, 
and  then  pnn)|>ed  into  tin*  river  at  ebb  tide.  Most  of  the 
bedding  and  clothing  of  t!ie  sick  were  burned,  the  remainder 
were  taken  to  the  disinfecting  stoves  and  submitted  to  a  high 
temperature  for  eight  hours.  All  the  refuse  of  the  ships, 
including  the  ashes  from  the  boiler  fires,  and  the  dirt  from  the 
bilges,  was  put  on  boar<l  the  Corporation  steam  hoppers  and 
taken  thirty  miles  out  to  st'u,  where  it  was  discharged.  As  a 
result  of  these  precautionary  measures  tlie  disease  was  stayed, 
and  there  w^^re  no  fresh  cases. 

For  the  purpose  of  carrying  out  the  Sections  of  tlie  Public 
Health  Act,  91  to  111,  relating  to  inspections  and  nuisances  on 
shipboard,  it  is  necessar}'  to  have  an  inspector  who  is  as  conver- 
sant with  the  constmction,  management,  ami  couflition  of  ^-easels 
as  an  ordinary  inH|»ector  of  nuisances  is  with  dwelling  houses, 
otherwise  he  would  not  be  able  to  report  as  to  the  wht)lesome 
condition  of  ships,  with  reference  to  ventilation,  water  storage, 
bilges,  closets,  and  the  condition  of  the  quarters  of  the  crew  as 
to  ventilation,  lighting,  dampness,  cleanliness,  &c.  The  Livor- 
|KX>1  Port  Sanitiiry  Authority  have  been  foi*tunate  in  securing 
the  services,  as  inspector,  of  Mr.  J.  J.  Brown,  who  holds  the 
certificate  of  master,  and  has  been  in  conunand  of  large  steamers 
and  sailing  ships.  Single  hande«!  he  does  a  hirgo  amount  of 
work  in  visiting  shijis,  superintending  the  removal  of  sick  per- 
sons, and  the  disinfection  of  ves-^els.  Last  year  he  inswcted 
4,120  vessels,  of  which  H,*S44  weiH?  found  in  fair  or  gmxl  sani- 
tary" condition,  and  27*J  defective.  In  105  the  forecastles,  peaks, 
deek-honses,  or  cabins  required  cleansing,  and  painting  or  lime- 
washing,  and  in  souieof  them  the  forecastle  scnttle-doors  wanted 
repairing  or  renewing.  In  \2  the  bulkheads  were  faulty,  in  1*1 
defective  ventilat<irs,  In  f)0  imperfect  closets,  and  in  18  the  deck 
over  the  quarters  occupied  by  the  crews  required  caulking.    It  is 
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a  pleasing  fact  to  stiite  that  since  the  appointment  of  the 
lauthority  it  has  not  been  necessary  to  take  letral  [)roceediogs  in 
a  single  case^  the  owners  or  niairao;ers  being  willing  to  comply 
with  all  requirements,  and  consequently  there  is  a  great 
improvement  in  all  elassos  of  %'essels. 

The  Mersey  partakes  mure  of  the  character  of  an  estuary 
tlian  a  river,  and  is  frequently  so  crowded  with  shijjping 
tliat  it  would  be  difficult  to  appoint  a  hoarding  station,  as  on 
tlie  Thames  or  Tyne,  for  the  inspection  of  all  vessels  entering 
the  port.  Besides  it  woukl  never  do  to  detain  a  krrje  steamer 
without  good  reason  and  cause  her  to  lose  a  title  in  nocking,  as 
it  woukl  entail  not  only  delay  but  might  inflict  a  considerable 
loss  oil  the  owners.  We  must  trust  to  the  intelligence  and 
honesty^  of  ship  masters  to  give  true  reports  to  the  Customs 
officers  of  the  health  of  their  crews  and  passengers,  for  it  is  to 
their  interest  that  the  sidps  should  be  freed  from  infection, 
otherwise  they  might  have  to  suffer  from  the  rigorous  fjuaran- 
tine  of  foreign  countries.  The  ra[iidity  with  which  steamers 
cross  the  Atlantic  permits  the  intro<luctiou  of  wome  infectious 
discitses  dui'ing  the  iieriod  of  incubation  ;  the  disease  not  being 
manifested  until  after  the  passengers  have  landed.  Many 
instances  of  this  have  occurred,  notably  where  people  have 
landed  apparently  well  and  subsequently  develo^wd  small-pox* 
This  risk  must  be  met  by  our  second  line  of  defence,  the  good 
sanitary  condition  of  our  t«wns  and  cities* 

In  conclusion,  perhaps  I  might  suggest  the  desirability  of 
ship  surgeons  being  brought  into  direct  communication  with 
the  Medical  Officer  of  Health,  ami  tliat  they  should  submit  to 
that  officer  full  reports  of  the  health  of  tlie  ships  during  the 
outward  and  homeward  passages.  This  would  he  an  advantage 
to  the  officers  themselves,  as  they  would  thus  obtain  official 
recognition  of  their  position  and  have  the  support  of  the 
Sanitary  Authority. 


Dr,  Mason  (llull)  opened  the  discussion  on  Dp.  Taylor's  paper.  lie 
said  he  represented  the  third  port  of  the  kingdom,  and  should  like 
briefly  to  allude  to  the  questions  introduced  into  the  paper,  as  to  dyal 
control  and  the  inspection  of  ships.  In  the  port  of  Hull  thry  had 
no  such  thing  as  &  Customs  Medical  Officer  :  the  control  was  in  the 
hund;!  of  the  Port  »Sanitary  Medical  Officer  at  Hull.  In  listening 
t-o  Dr.  Taylor's  puper  it  appeared  to  hini  that  at  Liverpool  they  bad 
two  antagonistic  otlicers  ;  his  experience  as  to  not  tinding  it  necesfsary 
.lo  reaort  to  le^il  proceedings  to  enforce  orders  on  shipe,  entirely 
^agreed  with  hi3  own.  Their  Port  Sanitary  regulations  were  developing, 
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inasmuch  as  they  had  recently  obtain ed  a  proviaional  order  from  the 
Local  Government  Board,  exieiiditig  their  powers  io  a  rayst  important 
degree.  The  action  of  the  Local  Govern tiient  Board  in  this  matter, 
showed  the  importance  they  atta€hed  to  the  raainteiiaiiee  of  the 
public  health,  and  to  the  prevention  of  the  inroads  of  various  diseases 
through  importation.  As  to  the  im|jurtatioii  of  yellow  fever  he  was 
particularly  interested,  having  recently  had  an  experience  of  it.  The 
measures  taken  were  these:  the  CListoiiis  iinniediati  ly  on  the  arrival 
of  the  ship  noHtied  the  illness  ;  the  vensel  was  immediately  inspected 
hy  the  Medical  Ollicer  of  Health,  the  persons  affected  removed  to 
the  hospital^  and  the  ship  disinfected  and  releaned.  The  question  of 
quarantine  wjis  not  entertained.  Some  auggentions  had  bet»n  made 
with  reference  to  the  whole  que,-itioTi  of  quarantine,  It  had  been  men- 
tioned by  Prof.  Corfield  that  a  conference  was  to  be  held  in  London, 
and  it  was  suggested  that  tlio-se  bavin*;  the  jurisdiction  (d'  Part  ^^ani- 
tary  Aut  horitics  in  England  should  he  represented  strongly  8n  as  to  urge 
the  best  means  of  dealing  with  infectious  disease.'^  ioi ported  into  the 
country.  He  must  say  that  those  who  had  to  adminiMtt-T  public  health 
in  connection  with  thdr  i-bipping;  should  be  well  selected.  The  duties 
were  not  learned  in  a  few  days ;  they  were  only  gained  by  years  of 
experience,  and  it  was  highly  essi^ntiul  that  in  these  appojntinenta 
the  selei'tion  should  fall  on  experienced  men.  If  ihe  (iuties  w*'re 
thoroughly  understood  and  propt-rlv  carried  out,  little  ditficulty  would 
be  experienced  in  complying  with  the  various  Acts  of  Parlinraent. 
As  Dr.  Taylur  8ug|t;esred,  he  thought  eiich  ship  carrying  passengers 
and  emigrants  should  coutfiin  asurgi^on,  part  of  whose  duty  it  nhould 
be  to  report  to  the  Medical  Otlicer  of  Health  what  sickness  there  had 
been  during  the  ^  oyage.  Suspicious  cases  should  not  be  allowed  to 
pass  unnoticed,  and  hospital  aceoiu  modal  ion  should  he  provided  for 
infectious  diseases,  Li  llull,  it  was  one  of  tlieir  systems  of  inspection 
that  after  a  suspicious  ease  had  been  removeil  for  isolation,  the  ship 
was  visited  daily,  wliiUt  in  the  port,  by  an  experii^nced  inspector, 
with  a  view  to  ascertain  if  any  further  illness  occurred.  He  sincerely 
hoped  the  question  of  quarantine  would  not  be  lost  sight  of,  but 
would  be  considered  by  the  International  Congress  when  it  met  in 
Ijondon ;  it  was  important  from  a  medical  as  well  as  a  commercial 
point  of  view. 

Dr.  J.  F.  J,  Sykes  (London)  n?gardod  it  as  an  absolute  ntHMJssity 
to  settle  this  question  of  quarantine,  concerning  as  it  did  m>t  only 
preventive  medicine  but  also  the  whole  commerce  of  the  country.  It 
was  a  traders  as  well  as  a  Meiiical  Officer's  question,  and  he  trusted 
that  at  the  International  Medical  Congress  the  meilitml  profession 
would  muster  very  strongly  and  fight  the  battle  of  ins])ection  and 
isolation  against  the  quarantine  system.  It  was  necessary  to  con- 
vince EurO|)e  that  the  quarantine  system  was  fallacious,  and  was 
breaking  down  wherever  it  was  established.  The  eyes  of  the  foreigner 
were  being  oi)enedto  the  fact  that  the  isolation  system  was  not  purely 
a  mercenary  one.  He  Lk4ieved  they  would  be  able  to  prove  to  the 
foreigner's  satisfaction  that  the  fundamental  basis  was  sanitary.     It 
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was  a  question  of  world-wide  import,  and  every  opportunity  should 
be  seized  to  press  it  home. 

Dr^  J.  F.  Tatham  (Salford)  added  his  testimony  as  to  the  cardinal 
importance  of  the  matter  brought  undt^r  notice.  He  regarded  it  as 
nothing  less?  tliim  n  national  calamity  that  the  International  Congress 
of  two  years  ago,  despite  the  weighty  evidence  of  Dr.  Thorne,  H3I. 
Inspector  under  the  Local  Government  Board,  found  it  iinpo^jsible  to 
convince  the  representatives  of  foreign  powers  that  inspection  was 
the  right,  and  quarantine  the  wrong  thin^.  Every  effort  ought  to  be 
made,  at  the  torthcoming  Cooijress  on  British  soil,  to  convince  the 
foreign  delegates  of  the  desirability  of  substituting  the  British  scien- 
tific principle  of  medical  inspection  and  isolation  of  individual  sick 
cases,  for  the  absurd  and  vexatious  systtem  of  mere  quarantine,  which 
now  prevailed  in  so  many  foreign  countries. 

Dr.  E.  W.  Hope  (Liverpool),  in  replying  for  Dr.  Stopford  Taylor, 
thouglit  every  one  nmat  be  agreed  as  to  the  immense  Muperiority  of 
medical  iii!*pection  of  vessels  over  quantritine.  In  dealing  with  every 
other  form  of  disease,  they  found  medical  inspection  to  answer  per- 
fectly well,  and  there  had  been  no  reason  to  question  its  etheacy  in  the 
case  of  cholera.  Li  Liverpool  they  had  a  fairly  good  notice,  as  a  rule, 
of  approaching  disease,  whether  cholera  or  anything  ebe.  Persons 
were  removed  to  hospital  when  thought  neceaaary,  and  the  ship 
thoroughly  disinfected  and  cleansed.  In  regard  to  dealing  with  small- 
pox, the  plan  in  vogue  is  this  :  the  vessel  is  boarded  in  the  first 
instance  by  the  Customs  Authorities,  and  if  sickness  were  found  on 
board  they  notified  the  fact  to  the  Health  Department;  the  oHicers  of 
this  department  visited  the  vessel,  and  ivmoved  the  p:itient  to  hospital 
and  di?int'e(;ted  the  ship.  In  regard  to  the  dual  eonlrol,  ili'iapproved 
of  by  Dr.  Taylor,  the  position  of  the  C^uarautine  Medical  Otlicer  was 
rather  curious,  because  if  he  visiteii  he  could  merely  certify  the  nature 
of  the  illnRHs  to  the  Sanitary  Authority,  or  their  Medical  Oliicer,  and 
had  no  fmnher  powers.  Dr.  Taylor  referred  to  the  importance  of 
having  a  fna*<ter  mariner  to  occupy  the  position  of  Inspector  of  IShips. 
This  was  a  matter  absolutely  essential,  k-cause  it  took  years  to  gain 
the  requisite  knowledge  of  ships  and  shipping  to  say  whether  a  vessel 
was  in  a  sanitary  con<iition  or  not.  In  their  case  the  appointment 
ol  a  master  mariner  had  been  favourably  spoken  of,  and  it  was  likely 
others  would  in  time  follow  the  same  plan.  An  immense  numbt^r  ot 
emigrants  came  through  from  Hull,  London  or  Newcastle,  the  average 
for  ibur  or  five  years  having  been  about  150,000.  li  sickness  broke 
out,  they  detained  a  t»atch  when  necessary,  rather  than  incur  nsk  of 
further  outbreak. 

Mr*  S.  W.  NoRTn  (York)  at  this  stage  asked  permission  tfj  propose 
a  resolution  ;  it  was  as  follows  :  *'That  this  meeting  wishes  to  direct 
the  attention  of  the  Council  of  the  Sanitary  In«*titute  to  the  desira- 
bility of  rendering  the  Conference  of  Medical  OfEcers  of  Ilealth  (held 
for  the  first  time  at  York)  a  permanent  feature  of  the  Annual  Con- 
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gress  of  the  Sanitary  Institute."  He  had  he&n  ^xeeedmgly  gratified 
with  the  two  Conferences  tliey  had  heM,  and  should  be  pleased  to 
8ee  them  made  a  regiilar  featnre.  On  the  pubjeet  of  quarantine  he 
tbought  it  would  be  w*dl  if  the  Council  eould  propo'^e  some  scheme 
or  digest  for  the  guidance  of  Medieal  Odicers  of  Health  by  whii'h 
those  whose  duties  were  in  inhmd  districts  nii^ht  the  t)etter  under- 
stand the  question  and  the  want  of  an  international  congresa  on 
the  snbject  being  held  in  Ensjlund.  He  would  suggest  a  reference 
to  the  best  books  and  authoritieB  on  the  question,  as  part  of  the 
scheme* 

Dr.  J.  F.  J.  Stk£8  (London)  seconded  the  motion. 

Dr*  J.  W.  Masox  (Hull)  supported  the  resolution,  which  he  con- 
sidered very  important ;  his  corfjoration  hud  great  contidence  in  the 
wisdom  of  those  meetings,  and  made  him  their  delegate.  He  hoped 
he  should  always  meet  them  on  thoae  occo^Hiona  and  that  other 
corporations  would  emulate  Hull. 

Dr,  J.  TAxnAM  (Salford)  cordially  supported  the  motion,  renrarking 
that  the  fact  that  it  bore  Dr.  North's  ii»prihmtui\  would  go  a  long 
way  towards  it?*  general  adoption.  The  Coulerencea  should  be  jiiade 
a  separate  section  of  tlie  Institute  for  the  simple  reason  that  they 
give  a  practical  turn  to  the  whole  of  its  work. 
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On  "  Local fsed  oitthreakit  0/ (a)  Typhus  Fever,  and  (h)  Infantih 
Diarrhaa^'  htj  E.  W,  IlttPE,  ^I.D.,  D.Sc,  Assistant  Medi- 
cal Ofhccr  of  Health,  Liverpool. 

Outbreaks  of  disease  of  an  infectioun  character,  however 
limited  anU  unimportant  they  may  a])peiir  to  be,  <ieservc  the 
closest  attention  that  it  is  possible  to  give  them.  Whether  the 
progress  of  the  disease  be  arrested  at  once,  or  whether  it  take  a 
sufficiently  firm  hohJ  to  constiiute  a  more  or  less  litnitt'd 
epidemic^  lessons  of  the  utmost  consequence  may  be  learned 
both  in  regard  to  the  nature  and  manner  of  spread  of  the 
disease^  as  well  as  in  test»»ig  the  efficacy  of  the  pifveiitive 
me^isures  em  | »! oyed. 

1  wish  brtetly  to  lay  before  you  an  account  of  ojie  of  our 
localised  outbreaks  of  typhus  fever.     This  disease  is  one  which 
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is  Tiever  absent  from  the  citv\  Since  sanitflry  records  of  Liver- 
pool have  been  kept^  jn'obablj  not  a  week,  certainly  never  a 
iHojith,  has  gone  by  without  some  cases  (»f  this  disea.se  being 
br<m;rbt  to  li^rht.  During  the  yenrs  of  tlie  last  consitlenible 
e[>iflemic»  viz.,  in  1882  aiul  18^5,  the  cases  were  uumbercd  by 
tJiousaiids ;  but  since  that  date  thoy  have  undergone  a  marked 
^diminution,  and  have  dwindled  down  to  some  few  hundreds 
annually. 

The  starting-point  of  the  outbreak  to  which  I  wish  to  (Street 
your  attention  was  with  a  man  named  Ln<T;in,  M\  years  of  aire, 
who  lived  at  23  cellar,  Menai  Strei^t.  This  man,  whose  children 
appear  to  have  been  ailing  some  few  weeks  previously,  died  on 
May  7th,  at  his  home.  The  disease  was  not  recognised  during 
his  lifetime,  and  it  was  not  until  the  careful  investigation  which 
8ubse<]uent  eireunistances  gave  rise  to,  that  its  real  nature 
beeuine  a[iy)arent ;  no  suspicion  of  typhus  had  hi^vn  annised, 
and  the  death  was  attributed  to  tliat  jfomi  of  illness  which  the 
symptom-^  appear  to  have  most  clost^ly  simulated. 

The  body  remnined  in  tiie  cellar  in  \vhieh  the  man  died  fmm 
the  7th  to  tbe  lOtb  of  May,  There  were  two  circumstances 
■which  attracted  a  number  of  young  girls  to  tliis  cellar :  one  was 
that  sweets  were  sold  in  it,  tlie  otlier  was  tliat  Logan's  children 
'were  girls.  Whether  these  were  tbe  causes  or  no,  a  numliLT  of 
vountj  crirls  flid  m  to  tbe  cellar,  and  attended  tlie  wake  which 
was  held  there,  se%'eral  of  tbem  remaining  a  whole  night,  and 
[ctbers  looking  in  repeatedly  during  the  period  that  the  botly 
was  in  the  cellar. 

After  tbe  lapse  of  ten  or  eleven  days,  some  of  these  girls, 
whose  ages  ranged  from  nine  to  fifteen  yeara,  fell  ill.  The 
irickness  being  of  an  anonialous  character,  it  wns  reported  at 
tlie  Health  Office,  and,  as  tbe  result  of  a  close  inspection,  the 
folbiwing,  who  had  attended  the  wake,  were  removed  to 
hospital,  suffering  from  typhus  fever: — Mary  Welsh,  Martha, 
Jnlia,  and  Kate  ilorgan,  Cressy  Hannaway,  Sarah  Simpson, 
Mary  McCormack,  Elizabeth  Jones,  Elizabeth  ^IcEvoy,  Ann, 
Lucy,  and  also  Mrs.  Dnffey. 

Tlie  inspection  of  the  district  was  repeated  several  times, 
at  intei'\^als  of  a  few  days.  By  this  mt-ans,  patients  infected 
by  these  children  were  discovered  as  sewn  as  they  fell  ill  and 
promptly  removed  to  hospital.  By  adopting  the  usual  practice 
m  regard  to  disinfecting  and  cleaning  the  houses,  the  disease 
was  suppressed  after  a  total  of  about  tifty  infected  persons  had 
been  reinovt'd  and  isolated  in  hospital. 

The  district  is  a  densely  crowd erl  one,  the  houses  being 
occupied  by  a  very  poor  and  sqnalifl  population.  Tlie  plan, 
wliicn  is  in  your  hands,   shows  the  rehitive    p<^sitions   of  the 
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streets  from  wlieiice  tlic  piitients  came, 
from  tJie  various  streets  is  as  follows : — 


From  Menni  Street,    26  Cases 


The  nuniljujr  removed 


Liuidor 
Darvven 

Beficon 
Milf^rd 
Tri'ut 
Athol 


...    7 
...    2 

...    3 
...    1 

...    3 
2 

Total 


From 

Broom  Street, 

1  Cjise 

Denbigh  „  ... 
Snowdon  „    ... 

■*     >» 

■*■     ?> 

Calvin       „    ... 

" 

Baiiiror     „    ... 

Hook     ,,  ... 

Hopwood,,    ... 

51  C 


ases 


the  faihire  of  dinf^nosis  in  tlie  initial 


Without  troubling  you  with  details  as  to  the  dat^es  of  removal 
of  these  patients,  1  may  state  that  twenty-four  of  them  were 
removed  (luring  the  hist  few  days  of  May,  twenty- two  during  the 
month  of  June,  and  tlie  remniuder  during  the  first  week  of  July. 

Tl«e  various  elements  of  danger  in  this  outbreak  deserving  of 
sjKH'ial  note,  apiirt  from  the  eharaeter  of  the  district  and  the 
population,  are  these  : — 

There  is,  first  of  all, 
case.  The  poor  man  is  hidden  away  in  his  dimly-light^'d  cellar, 
seen  perhaps  once  or  twice  by  the  doctor;  treatment  is  directed 
to  the  [)ruTnitient  svmjJttuns  which  seem  to  have  masked  tlie  real 
nature  of  the  disease,  and  no  precautionary  measures  are  adopted. 

The  next  element  of  danger  lies  in  the  fact  tliat  vhifflren 
were  attracted  to  the  wake.  We  well  know  that  with  eijnal 
«legree  of  exposure,  cbildreu  are  far  more  susceptihle  to  typhus 
than  adults  ;  had  an  erjual  number  of  adidt^s  attended  the  wake, 
it  is  exceedingly  probable  that  far  fewer  would  have  been  in- 
fected. Finally,  there  is  tlie  fact  that  the  symptoJUH  of  typhus 
fever  In  children  are  obscure  and  illHlefine<l,  mild  in  course,  non- 
fatal in  result;  ditTeritig  widely  from  the  characteristics  which 
mark  the  disease  in  ailults.  Hence  tliere  was  every  likelihood 
that  some  at  least  of  these  tea  or  twelve  cases  would  escape 
detection. 

The  methods  c*m|doyed  in  tliis  case  are  the  usual  ones,  the 
aim  and  endear  our  being  to  ensure  et^rlt/  removal  of  the  patient 
and  thorough  cleansing  of  the  house.  When  these  means  are 
adopted,  ami  the  patient  removed,  say,  before  even  the  eighth 
or  ninth  day  of  illness,  we  tiud,  as  a  general  rule,  tliat  there  is 
no  further  spread  of  the  disease,  but  longer  delays  than  this 
are  exceedingly  dangerous. 

Combinations  of  chance  circumstances,  such  as  those  which 
I  have  narrated,  furnish  starting  points  for  an  epidemic  of  the 
most  serious  magnitutle.  My  belief  is  that  epidemics  of  this 
disease,  as  well  as  of  some  other  diseases,  do  owe  their  origiu 


I 


K.    W.    HOPE. 


203 


entirely  to  casual  combinations  of  such  CLTCumstances,  ratber 
than  to  meteorological  or  otiier  obscure  conditions  wliicli  are 
oft^n  supj^o.sed  to  influence  them.  A  dead  man  in  a  cellar 
inft'cts  t-eti  of  the  {ktscuis  vfsitiiip^  tbat  cellar.  These  lie  for  a 
time  in  squalid  crowded  homes,  and  are  in  tnrn  the  means  of 
infecting  others.  This  process,  if  not  arrested  bj  prompt  and 
Tigopous  means,  must  inevitably  result  in  disseminating  infec- 
tion far  and  wide.  One  lesson,  and  a  most  important  one,  to  be 
learned  from  this  case,  is  tlie  necessity  for  niicea.sing  vigilance 
on  tlie  part  of  the  Health  Authorities  and  their  officers. 

It  was  my  desire  to  qmtte  other  somewhat  similar  series  of 
cases,  hut  instead  of  detaJMiug  you  on  this  ground,  I  would  with 
your  permission  briefly  direct  your  attention  to  a  .singular 
outbreak  of  fatal  diarrlia*a  at  the  Foundling's  Hospital,  the  facts 
in  connection  ^^ith  which  arc  of  consideralde  interest. 

The  institntioa  in  question  was  oi'igiiially  a  large  private 
residence  ;  early  in  this  year  it  was  put  in  thorough  sanitaxy 
condition  and  adapted  to  its  |irescnt  purfiose. 

On  duly  7th  there  were  ten  infants  in  the  institntioii,  all  of 
whom  were  then,  and  had  been  previously,  in  ordinary  health. 
On  this  date  another  infant,  Lily  Kelly,  aged  two  months, 
was  received  into  the  Hos|Htal  and  jdaced  amongst  the  other 
ten.  They  had  a  day-ward  and  two  night-wards,  but  were  all 
together  at  certain  |>eriud3  of  the  day.  The  child  Lily  Kelly 
wasj  on  admi.s.sion,  suffering  severely  from  diarrliiea  and  vomit- 
ing, her  evacuations  being  so  offensive  as  to  make  the  nurses 
sick.  Within  a  day  or  two  of  her  admission  seven  of  tlie  other 
infants,  as  well  as  the  two  nurses,  Esther  Kennedy  and  Jane 
Allen,  were  suffering  from  diarrhoea-  The  Matron  tlien 
separated  tlie  four  healthy  ones  altogether  from  the  rest,  and 
these  four  remained  in  a  healthy  con<htion.  lu  the  case  of  the 
nurses  the  diarrlia*a  lasted  tlirce  or  four  days  ;  in  the  case  of 
the  seven  infants  the  diarrhoea,  at  first  trivial,  developed  into  a 
severe  ilhicss ;  the  infants  were  suddenly  seized  with  acute 
symptoms,  collapse,  cramps,  and  apparently  great  agony;  in 
each  case  but  one  they  rallied  from  this,  but  exhaustion 
followed  and  death  ensued  in  ttie  followiuii  order ; — 


Nuha. 

A^ 

Dfcte  df  D»th. 

Leo  jfth  of  niii«m. 

Lily  Kelly        ... 

...     2  mos. 

July  llHh 

...   12  days. 

Grace  Kinsey  ... 

...     9     „ 

„^   19th 

„.     6  hours. 

Dorothy  Smith 

...  11     „ 

„     21st 

...     5  tlays. 

George  Pearson 

...    H  „ 

„     25th 

...  10  ,; 

Mary  Lee 

...     2i  „ 

„     25th 

...  10    „ 

Edward  Holloway 

...     4    „ 

„     27th 

...  «  „ 

Isabella  Wyse...' 

...  17     „ 

,,   2yth 

»••     ^     »> 
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All  of  the  infants  were  artificially  fed,  and  great  care  appears 
always  to  have  been  exercised  in  their  dieting.  The  same  condi- 
tions as  to  weather,  &c,,  existed  |>rior  to  the  outbreak,  and  the 
uniformity  in  symptoms  and  sequenee  of  eases  left  no  room 
for  doubt  in  the  mii«l  of  the  Mediral  Officer  of  tlie  Institution 
that  these  infants  were  infected  in  s<iine  way  In'  the  c!iihl  Lily 
Kelly,  admitted  on  July  7th. 

With  tins  \new  I  fully  concur,  since  the  facts  corroborate 
what  I  have  observed  over  and  over  again  under  ordinary 
domestic  conditions,  \dz.,  that  wlien  acute  autumnal  diarrhix-a 
attacks  an  infant,  other  infants,  or  yonni^  rhikb'en,  or  evi^n 
occusionally  adults,  who  happen  to  be  brought  into  contact  with 
the  sick  one,  rio  themselves  very  fre(|uentlv  develope  symptoms 
similar  in  kind,  thouixh  modified  in  de£jrfe»  That  effluvia  from 
oirensive  ftecal  excretions  are  cajvable  of  exerting  a  jirejudicial 
influence  upon  those  who  inbule  them  is  beyonu  question ;  it 
seems  a  (Kiint  of  common  sense  that  infants  suB'cring  from 
acute  autumnal  diarrbcea  should  be  so  isolated  that  their  evacu- 
ations shall  not  possibly  become  a  source  of  infectioa  to  the 
other  young  children,  or  other  members  of  the  family. 


Mr.  S.  W.  NoaTH  (York)  Raid  some  two  years  ago  he  investigated 
about  a  hundred  and  sixty  cases  where  children  had  died  from 
diarrhoja,  and  he  found  thiit  the  cases  where  there  were  two  sick  in 
one  house  were  very  rare;  he  behi*ved  there  was  an  epidemic  and 
contagious  form  of  diarrhcea,  but  the  majority  of  casea  of  summer 
diarrhoea  were  not  of  an  inteetioiLs  charactt^r. 

Dr.  J,  F.  J,  Stkis  (London)  said  that  in  his  district  typhus  waa 
happily  unknown;  it  was  pui*t;ly  due  Uy  local  congestion  of  a  po[)ula- 
tion  with  iusanitar}"  habits,  and  the  remedy  was  so  simple  that  it  was 
nothing  short  of  a  disgnice  that  typhus  should  exist  at  all;  and  he 
sincerely  trusted  Dr.  Hope  would  try  to  stir  up  the  Liverpool  people 
in  this  matter.  As  to  diarrbtea,  he  beli«'Vfd  there  was  a  ^cx)d  dt*al 
directly  due  to  injudicious  feeding.  He  tlmuglit  with  Dr.  Nortb  that 
infectious  diseas*^  also  did  fpe<|ueritty  exist  as  a  cause,  and  it  was 
their  important  duty  to  try  and  differentiate  between  the  two;  they 
should  not  attribute  it  all  to  germs  in  the  water,  although  it  was 
prob  ibly  one  of  the  many  causes,  for  diarrbuea  was  only  a  symptom 
of  various  diseases. 


Dr.  F.  M.  CoRNKB  (Poplar)  said  that  aocording  to  his  experience, 
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whieli  was  not  great  with  regard  to  tjplius,  it  had  been  due  to  the 
habits  of  the  people  ;  certain  families  woulit  live  like  pitp^,  and  every- 
tbing  would  get  into  a  shocking  condition  with  aiiiriial  reekage. 
Undoubtedly  this  dii^ea^e  aro«ie  through  crowds  herding  together,  and 
the  tilthy  habits  of  thLn  clasa  of  people.  Jn  gauging  the  mortality  of 
diarrha-a  they  rarely  found  out  whether  the  caaes  were  hand-fed  or 
from  the  natuml  milk;  it  was  a  great  Hhortcommg  in  their  returns, 
becauao  many  of  these  deaths  should  be  attributed  more  to  injudxcioua 
feeding  than  to  diarrhoea  attack. 

I>r.  J.  P.  Tatsam  (Salford)  thought  Liverpool  ought  to  be 
congratulated  on  the  fiict  that  it  had  an  a«sLstant  Medical  Officer  of 
Health  with  a  remarkably  good  temper.  It  was  enough  to  mak^  one's 
blood  boil  to  read  in  his  report  that  so  recently  as  the  years  1882-3, 
the  ca-nes  of  typhua  were  numbered  by  thousands.  He  did  not  tiiink 
the  medical  men  had  acted  as  they  should  have  done.  The  Coqiora- 
fcion  of  Liverpool  had  ^tpent  thousands  of  pouiid^s  in  rectifying 
unhealthy  area§;  the  health  committee  of  the  city  had  not  been 
supported  as  they  ought  to  have  been  in  their  effort  to  provide  for 
the  compulsory  notificatioa  of  infectious  diseases.  The  pivsent  state 
of  things  was  a  cruelty  to  the  public  and  to  the  poor  wretches  who 
were  exposed  to  the  ravages  of  this  frightful  pestilence;  it  was  also 
an  iniquity  to  the  other  authorities  living  outsiile.  It  appeared  to 
him  that  Liverpool  acted  as  a  fever  mauti factory  for  the  whole  of 
Lancashire.  They  in  t^alt'ord  had  frequently  cu»es  of  typhus  im- 
ported from  Liverpool,  and  they  were  undoubtedly  prejudiced  by 
the  fact  that  Liverpool  did  not  possess  powers  for  the  compulj^ory 
notirication  of  infectious  disea.se.  The  fat!ts  stated  by  Dr.  Hope 
ahowed  the  necessity  there  was  for  the  keenest  vigilance  on  the 
part  of  Health  Authorities  and  their  oflicers;  they  had  to  run  great 
risk,  even  of  their  lives,  by  their  daily  contact  with  typhiLs  and  other 
fevers;  and  if  only  for  this  rt^a^on,  they  ouyht  to  be  clothed  with 
those  protective  powers  which  most  other  great  authorities  in  England 
possessed.  He  felt  a  little  a?ihained  of  his  professional  brethren  in 
Liverpool,  that  they  woidd  not  allow  the  authorities  to  obtain  thena 
powers*  liT.  Hope's  paper  was  a  serious  indictment  agaiitst  the 
state  of  things  at  present  existing  in  Liverpool* 


• 


Dr,  E.  W.  HoPB  (Liverpool)  said  it  wa?  certainly  a  roost  eictra- 
ordioary  thing  that  they  had  in  Liverpool  such  an  enormous  amount 
of  this  di^ica.'^e  after  it  had  been  stamped  out  io  almost  every  other 
town*  They  had  in  Liverpool  however,  an  immenne  poor  labouring 
population,  and  notwithstanding  the  large  stati'  of  iodgtng-house 
inspectors  and  sub-Iet  house  inspectors^  their  mode  of  life  wa*t  some- 
thing beyond  dHscription ;  it  wiLs  shocking  to  see  the  manner  in 
which  these  wret^-hed  creatures  liked  to  huddle  together.  H  turned 
out  of  one  district  they  migrated  to  another,  and  quickly  made  it  as 
bad  or  \*  orse  than  the  one  they  left.  He  made  it  a  practice  not  to  go 
into  these  houses  until  the  windows   Lad  been  opened   Eur   some 
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minutes,  and  he  gave  the  inspectors  similar  instructions.  He  believed 
the  people  of  Liverpool  would  welcome  some  measure  for  compulsory 
notification,  and  he  thought  the  medical  profession  would  also,  did 
they  know  of  the  amount  of  evidence  collected  during  late  years.  It 
might  have  been  that  the  matter  was  prematurely  In-ought  forward, 
or  that  evidence  was  lacking  to  show  the  absolute  necessity  of  it 
previously ;  but  to  his  knowledge  hundreds  had  suffered,  and  hundreds 
of  persons  had  lost  their  lives  owing  to  the  want  of  some  system  of 
prompt  notification.  It  seemed  at  one  time  to  be  looked  upon  almost 
as  a  point  of  honour  to  throw  every  difficulty  in  the  way  of  the 
Medical  Officer  of  Health  in  this  respect ;  he  hoped  this  feeling  was 
rapidly  disappearing.     Immense   structural  alterations   had  taken 

Slace  at  Liverpool,  and  it  was  gratifying  to  find  that  the  cases  were 
windling  down  from  thousands  to  hundreds,  owing  to  the  great 
sanitary  operations  carried  out  in  the  city. 
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SECTION   II. 

ENGINEERING  AND  ARCHITECTURE, 

ADDRESS 

By  Prof.  T.  Hatter  Lewis,  F.S.A.,  F.R.LB.A. 

FBBBIDEKT   OF  THE  SECTION, 


In  availing  myself  of  the  privilege  of  addressing  the  members 
of  the  Congress  in  this  active  and  stirring  town,  which  is 
spreading  itself  out  in  every  direction,  I  have  thought  it  well 
to  bring  Def ore  them  a  subject  of  great  interest,  but  which  has 
not  been  hitherto  much  discussed,  viz.,  the  extension  of  our 
great  cities  and  the  erection  of  new  ones  ;  and  to  suggest  such 
a  course  as  would  ensure  that  such  requirements  as  are  now 
considered  to  be  necessary  for  their  healthful  occupation  may 
be  provided  for  at  the  outset. 

In  ancient  times  the  creation  of  a  new  city  almost  implied 
the  foundation  of  a  new  colony. 

In  mediaeval  times  towns  have  risen  round  monasteries  or 
churches  of  Bishops,*  as  Mr.  Freeman  shews  was  the  case  at 
Wells,  Lichfield,  and  Sherborne;  or  round  a  castle,  as  at 
Windsor  and  the  Yorkshire  Richmond. 

But,  within  our  own  times,  numerous  towns,  such  as  Fleet- 
wood, Crewe  and  Southport,  have  suddenly  sprung  into  being ; 
whilst,  from  each  of  our  large  cities,  extensive  suburbs  are  being 
pushed  out,  forming,  in  fact,  new  towns. 

Of  the  conditions  to  be  noted  in  selecting  a  site  for  a  new 
city,  we  have  descriptions  by  writers  of  all  ages,  from  Vitruvius 
in  the  first  century  to  Dr.  Parkes  in  his  well-known  work  of  our 
own  time.  But  this  is  a  subject  too  large  for  a  short  address, 
and  it  is  of  the  extensions  only  that  I  wisli  now  to  speak.  They 
have,  almost  invariably,  been  carried  out  by  speculators  without 
any  general  definite  guiding  plan,  with  little  or  no  forethought 

*  Freeman's  **  Exeter."    p. 
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for  future  extension,  and  with  slight  provision  for  supplying 
the  inevitable  future  wants  of  the  inhabitants.  Thus,  in  course 
of  time,  spaces  liave  to  be  cleared  out  for  churches*  schools, 
institutes,  haths,  and  such  like  editiees  as  are  now  re4]uired  for 
a  large  poiudation,  and  clearances  have  to  be  made  to  allow  for 
its  free  breathin*]:.  Tlie  extrusion  of  the  cities  take  place  in 
different  directions  and  from  different  motives. 

The  well-to-do  citizens  k^ave  their  smoky  town  and  confini'd 
houses  to  form  new  suburbs,  where  they  may  breathe  freely  in 
the-ir  open  gardens. 

The  artizans  cluster  together  at  first  for  cheapness  and  for 
nearness  to  their  work.  Then  comes  overcrowding  and  tluTi 
Ranilary  acta,  and  then  sutldenly  the  neighbouring  fields  are 
invaded,  and  acres  of  ground  are  covered  with  new  small  bouses, 
put  ny>  as  a  s[)ccu]ation  in  the  cheapest  way,  mth  just  so  much 
ureathing  space  us  the  Local  Bye-Laws  (if  there  be  any)  will 
allow. 

Now  if  this  be  the  time  of  activity  in  building  new  towns 
and  extending  old  ones,  it  is  also  pre-eminently  the  time  of 
activity  and  power  in  corporate  bodies.  From  Town  Councils  to 
Vestries — from  Trade  Guikis  to  Trade  Unions — fr<»ni  compardes 
formed  ft>r  their  own  benefit  and  com|janics  formed  (all  honour 
be  to  them)  for  the  benefit  of  their  fellow  citizens — an  active 
part  is  being  taken  in  pul>lic  work. 

New  and  extensive  powers  are  being  acquired  and  exercised 
by  Corporations  for  the  sewage*  the  supply  of  water*  and  of 
gas,  for  j)rovirling  open  spaces,  regulating  the  width  of  streets, 
atid  even  the  height  of  rooms  and  size  of  windows.  Your  own 
Bye-Laws  are  sufficient  evi<ience  of  this. 

Now  I  simply  wish  to  extend  these  powers.  I  wish  that 
when  it  may  appear  evident  to  a  Corporation  that  any  district 
will  re(piire  Ix'fore  long  a  large  accession  of  houses  for  a  |M)pu- 
lation  which  is  clt-arly  increasing  to  an  overflow,  such  Cor|Hjra- 
tion  shall  liave  the  jiowers  (and  1  think  that  public  opiinoii  will 
retpn're  it  to  exercise  them)  to  acquire  control  over  the  requisite 
land^ — 1<»  formulate  a  general  plan,  giving  the  width  and  direc- 
tion of  the  streets — to  provitle  spaces  for  such  ]>ubl!(^  Imiklings 
as  are  certain  to  be  required  in  a  well  regulated  comnumity,  aud 
fur  such  ojien  spaces  as  are  required  for  its  healthy  enjoyment. 

My  scheme  is  oot  a  very  grand  one  in  any  respect ;  1  sinq>ly 
want  to  provide  at  first  for  those  requirements  which  nnist 
eventually  l)e  provided  for,  and  whicli  can  only  l>e  ftdfilled  at  a 
great  cost,  aud  even  then  tmpei'fertly,  if  rmt  h**  provided  at  first. 


*  Bolton  Corporfttion  Wuterworks,  ISSl,  and  Bolton  Corjxtratioa  Act, 
1877,  &  16&i— pp.  8,  26. 
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I  do  not  even  suggest  that  the  Corporation  shonhl  build,  but  that 
it  should  give  general  guiding  directions,  leaving  the  working 
out  to  private  jiersons,  or  to  sueh  companies  as  have  of  late  done 
80  much  good  in  bnikiing  dwellings  of  various  classes,  from  the 
highest  to  the  lowest. 

To  show  tliat  such  powers  as  I  have  indicated  might  well  be 
called  into  being  on  behalf  of  even  a  high-class  district,  I 
might  have  brought  before  you  the  earnest  attempt  made,  some 
thirty-five  years  ago/  by  the  lute  Professor  Cockerel!,  K.A.,  to 
obtain  a  [tublic  control  over  the  proposed  buildings  at  Hamp- 
stead,  a  suburb  now  covered  with  houses. 

As  I  was  reminded  by  my  friend^  Mr,  Rogers  Field,  the 
Professor  drew  out  a  design  by  wliich  the  whole  of  that  suburb 
might  have  been  built  over  on  one  definite  plan,  utilizing  the 
various  liilla  and  valleys,  so  as  to  take  every  advantage  of  its 
pieture3<|ue  beauties.  Public  opinir>n  was  not  ripe  fur  such  a 
cour.se  fheiij  and  this  grand  oj)]K>rtuidty  was  lost. 

But  I  found  that  this  example  would  be  too  large  a  one  to 
handle  here,  and  I  have,  tlierefore,  taken  as  my  text  a  smaller 
district  neai'  London,  actually  built  over  within  my  memory. 
I  shall  point  out,  first,  its  defective  arrangement,  and  secondlv, 
the  way  in  wliich,  by  a  little  foresight^  the  defects  might  have 
been  avoided. 

The  houses  in  this  district  are  of  various  classes.  Some  of 
them  are  good  private  dwellings,  with  forecourts  and  trees. 
Many  others  are  tenanted  by  a  superior  class  of  artizaus;  whilst 
other  portions  of  the  district  realise  the  description  given  by 
Mr.  ^  alter  Besant,  as  being  composed  *'  of  small  houses  almost 
all  of  one  pattern^with  no  green  thing  tx^  be  seen — where  no 
one  plants  trees.  No  Mowers  are  in  the  windows — nothing  to 
gladden  the  eye."t 

And  portions  even  realise  the  darker  picture  drawn  by  Mr* 
Froude,  who  describes  the  dwellers  in  sueb  a  district  as  having 
**  no  sight  of  green  fields,  no  knowledge  of  flowers,  and  with  no 
ent4?rtainment  but  tliL^  music  hulL't 

The  sketch  of  thk,  the  worst  part,  may  be  fitly  illustrated  by 
a  notice  put  up  at  the  private  bar  of  one  of  its  chief  public- 
Jumses,  that,  '*  Ladies  cannot  be  admitted  unless  pro|>erly  attired, 
nor  wit  hunt  hats  or  boimets,'^ 

The  district  is  still  growing  rapidly  under  the  auspices  of 
the  sjieculator,  who  is  building  acre  ujvon  acre  of  houses  with 
just  so  much  care  and  attention  as  will  allow  him  to  obtain 


*  Fwie  **BuildeM'  Jouraftl,"  Vol.  XL  (1863j. 
t  **  All  sorU  and  coiiditiiUU)  of  m&d." 
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the  lii^best  rent  at  the  least  cost.  That  the  case  may  be  better 
understood,  I  huve  eiilar^jjed  a  plan  of  the  distrit*t  from  the 
Ordnance  Map;  but  not  one  hull  of  it  was  built  over  at  the 
time  this  map  was  made^  so  I  have  completed  it  by  filling  in  the 
new  streets  from  numerous  persona!  vi.sits  to  the  spot,  aiul  Ikivg 
drawn  it  as  plan  No.  1.  It  is  bounded  on  the  west  and  s<nith 
sides  by  a  railway,  wliose  coui'se  is  marked  partly  by  a  dead 
wall  and  partly  by  a  line  of  old  sleepers,  placed  uprif;ht,  whose 
outline  is  somewhat  relieved  by  their  tops  being  cut  to  a  point, 
and  whose  sombre  tint  has  also  some  little  relief  by  the  marks 
left  by  the  rusty  iron  bolts  and  by  the  painted  tops  bein^  t4irred 
black.  By  the  side  of  this  dismal  fence  runs  the  main  roarl, 
about  30  ft.  broad,  not  wide  enough  for  a  footway  on  each  side  ; 
its  one  narrow  path  next  the  houses  being  crowded  with  foot 
passengers,  and  the  road  itself  made  narrower  by  costermongers' 
carts  and  stalls. 

On  the  north-west  side  the  boundary  is  a  really  good  road 
nearly  iii\  ft.  wide. 

At  the  north-west  angle  (A)  where  these  two  roads  meet 
there  is  a  railway  station,  receiving  and  discharging  thousands 
of  passengers  every  day,  and  at  (B),  to  the  south  is  another 
station. 

To  the  east  (E)  are  spaces  as  yet  unbuilt  upon. 

Now  my  plan  will  shew  the  t-xtremely  haphazard  way  in 
which  this  district  has  been  filleil  up.  The  builders  have 
acquired  one  field  afk-r  another  and  followed  its  irregular  forms, 
or  those  of  the  country  cross  roads  or  ditches,  in  laying  out 
their  new  streets,  and  the  result  is  about  as  bad  a  plan  as  it  is 
possible  to  imagine — not  in  the  slightest  degree  picturesque, 
simply  puzzling  and  exas|>erating. 

One  of  the  chief  features  in  the  district,  the  railway  station 
(B),  is  altogether  ignored,  as  it  opens  now  merely  on  to  the 
narrow  road,  with  no  street  opjMjsite  any  part  of  it;  and  as 
you  will  see,  a  large  number  of  the  streets  have  dead  ends  to 
them,  completely  closing  them  against  through  ventilation, 
and  very  many  more  are  not  thoroughfares.  You  will  see 
clearly  the  rea*^on  of  this  in  one  case,  viz.j  near  the  station  (A), 

The  builder  who  took  the  ground  near  to  it,  built  the  streets 
up  to  the  extremity  of  his  odtl-shajn-d  fields,  which  1  have  indi- 
cated by  the  street  hatched  on  the  plan,  and  used  every  inch 
of  his  ground,  not  leaving  a  vacant  space  for  any  opening  east- 
ward, 8o  when  the  builder  of  (C  D)  came,  he  could  not  get 
any  of  Ids  streets  to  open  on  to  the  station,  and  was  obliged 
to  run  new  streets  with  their  dead  ends  as  I  have  shewn,  there 
being  for  the  whole  length  of  (C  D),  which  is  more  than  a 
quarter  of  a  Hiile  long,  not  a  single  opening  to   the  west. 
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Tlie  further  and  important  rcsnlt  lias  been,  tliat  the  whole  of 
the  district  eastward  has  been  shut  off  from  tlm  main  station 
(A),  to  which  the  sh»i;htest  foresight  w^oiild  have  given  it  an 
easy  access.  I  have  been  fairh*  well  used  to  ex|ilore  strange 
towns  here  and  on  the  continent,  and  rather  pride  myself  in 
being  able  to  find  my  way,  but  I  candidly  confess  that  I  have 
very  seldom  paid  a  visit  to  this  district  without  being  sorely 
puzzled  as  to  my  I'eadiest  means  of  getting  out  of  it. 

The  houses  which  face  the  main  roads  are  mostly  good 
private  houses  or  shops^  and  many  of  these  are  three  storii^s  high. 
The  rest  are,  as  a  rule,  private  houses,  but  only  two  stories  bigh> 
thus  giving  an  aimirable  example  of  Horace  Walpole's  sneer  at 
London,  as  being  "  a  gigantic  mass  of  littleness." 

Standing  on  one  of  our  bridges  and  looking  at  the  magnificent 
and  unequalled  range  of  spires  and  towers  crowned  by  the  dome 
of  St.  PauPs,  one  feels  astonished  at  his  insolence,  Gro  to  our 
suburbs  and  one  feels  its  application. 

Now  what  I  want  is,  I  repeat,  to  shew  how,  by  a  very  little 
forethought,  a  corporate  body  could  so  arrange  the  site  of  such 
a  suburb  or  town  as  to  have  the  same  number  of  [>eople  at  the 
same  cost  and  on  the  same  space  of  ground  as  is  now  covered, 
making  such  provision  as  would  make  it  hefiltliy  and  cheerful, 
and  provide,  at  the  outset,  for  such  public  buildings  as  must,  we 
know,  be  eventually  re(|nired. 

The  necessity  for  some  such  provision  has  been  repeatedly 
recognized,  and  you  will  find  in  the  Appendix  to  the  report 
of  the  Poor  Law  (Jommtssioners,  1842*,  signed  by  the  well- 
kriown  name  of  Edwin  Chadwick,  a  suggested  plan  by  Capt* 
Vetch,  R.E.,  for  laying  out  the  suburbs  of  Birmingham. 

He  says,  "one  of  the  greatest  evils  arising  from  towns 
extending  at  caprice  without  reference  to  any  general  plan,  is 
the  vast  expense  that  sul>sequently  arises  when  necessity 
demands  comnuinications  to  he  made  through  crowded  masses  of 
streets.     Such  events  are  of  frequent  occurrence.*' 

lie  further  shows  the  proposed  extension  laid  out  in  a  net- 
work very  much  on  the  same  principle  as  I  shall  have  to  shew 
to  von. 

Sir  Christopher  Wren's  great  plan  for  rebuilding  London 
will  come  at  once  to  your  memories. 

The  subject  was  brought  prominently  into  notice  by  Lord 
Salisbury's  weU-kuown  pa[>er  in  the  National  Review  (1883), 
but  little  has  been  done  except  i>erhaps  in  Glasgow,  in  which  a 
large  district  of  houses  was  laid  Wiiste  in  order  that  it  might 
be  rebuilt  in  a  better  manner. 


•  Report  from  Poor  Law  Coramia«ionere»  1842.    Appendix,  p.  384. 
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That,  liowever,  rather  emphasizes  my  suirgestion  of  preventing 
any  such  necessity  by  makiog  suitable  provision  from  tlie  first, 
and  allowing  corporations  to  do  fnst  what  many  of  our  great 
landowners,  as  the  Bedfords,  Westminsters,  and  others  la 
London  have  done  on  their  own  estates.  And  in  suggesting 
as  1  am  now  about  to  do,  the  manner  of  doing  this  I  have,  as  I 
before  stated,  no  Utopian  schemes  in  view. 

I  simply  take  the  conditions  of  life  as  I  find  them,  and  shall 
not  suggest  any  provision  for  streets  or  buildings,  public  or 
private,  which  are  not  founded  upon  some  actually  existing,  and 
which  I  can  cite  as  mj  authorities.  To  bring  the  case  before 
you  as  clearly  as  I  can,  I  have  drawn  out  a  map  No.  2  (p.  2 IB) 
of  the  district,  with  the  streets,  &c.,  rearranged  as  1  would 
suggest  them  to  have  been  laid  out  from  the  fii'st. 

Ion  will  see  that  it  is  draivn  on  the  strictest  utilitarian 
principles ;  that  I  have  resisted  all  attempts  at  crescents  or 
other  curved  lines,  which  would  produce,  no  doubt,  a  much 
more  pleasing  effect  titan  I  have  done,  and  that  there  is  not  one 
single  frontage  which  is  not  straight, 

AM  that  I  have  done  has  been  to  ensure  a  ready  access  from 
any  one  part  to  another,  and  to  provide  that  each  street  shall 
have  its  ending  in  a  wide  well-ventilated  thoroughfare. 

I  don't  propose  it  as  the  best  plan  that  could  he  framed. 
Doubtless  many  here  will  suggest  a  better  one. 

Each  district,  too,  will  probably  have  some  local  peculiarity 
or  object  of  interest,  suggesting  a  varied  plan,  such,  e,<;.,  as  the 
great  Church  of  St.  Paul,  the  Exchange,  the  Tower,  the  river, 
which  fcirmed  the  kevnotes  to  Wren's  design,  and  as  the 
prominent  hills  furnished  the  leading  lines  in  Prof.  Cockerel Ts : 
or  it  might  be  some  old  ruin,  somctliing  t<»  make  one  think  and 
to  conjure  up  memories  of  bygone  times,  sermons  or  histories  in 
stone,  and  so  be  religiously  presei*ved. 

But  unliappily  my  district  has  no  hill,  no  view,  no  river,  and 
we  have  to  think  only  of  stations  and  tramcars. 

The  north-west  boundary  road  is  of  sufficient  width,  but  you 
will  see  from  No.  1  (p,  21t))  that  at  present  there  is,  with  the  ex- 
ception only  of  the  street  (C  I>),  whicli  leads  to  a  footbridge,  no 
direct  communtcatiou  from  it  anywhere  to  anywheiv,  and  that 
the  boundary  road  (A  B),  next  to  the  railway,  is  veiy  much  too 
narrow  for  it-s  great  traffic,  whilst  its  dirty  wall  and  fence,  and 
absence  of  footway,  make  it  about  as  dreary  as  well  as  incon- 
venient a  road  as  I  know. 

But  it  is  the  direct  route  to  the  country  beyond,  and  I  w*ould 
not  alter  its  course,  but  make  it  bruuder,  and  thus  get  a  good 
footpath  on  t^ach  side  of  it. 

Having  now  taken  the  two  boundary'  roads  as  following  the 
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existin^T  lines,  wc  have  to  determine  the  direction  of  the  main 
iDterinodiiite  streets,  the  first  consideration  being  of  course  the 
probuhle  direct  lines  of  tra.ffic. 

The  chief  are  indicated  vaguely  by  the  aeries  of  streets 
(F,  F,  G),  in  No.  1  plan,  which  follow  the  Hnes  of  an  old 
cansewaj,  winding  about  in  a  Avay  which  is  utterly  coofuiiiug  to  a 
stranger,  and  leading  a i<?a^v  from  the  station  (B), 

This  is  isoinewhat  beyond  a  half-mile  radius  from  the  main 
station  (A),  and  nearly  the  same  as  from  this  square  to  the 
Heywood  Recreation  Ground ;  and  I  would  follow  this  Uue,  in 
its  general  direction,  by  a  mde  avenue  (F  F)  in  No.  2  plan, 
leading  direetly  to  the  station  (B),  which  is  absolutely  ignored  in 
tlie  present  streets. 

The  form  of  the  main  boundary  would  vary,  of  course,  m 
each  locality  according  to  the  general  course  of  traffic,  in- 
equalities 01  the  groundj  and  other  such  causes. 

In  the  present  case  I  have  given  it  the  form  shewn,  as  affording 
a  pleasing  contrast  to  the  ordinary  straight  lines  of  the  streets, 

I  then  form  another  avenue  (C  D)  on  No.  2  plan,  taking  much 
the  same  lines  as  that  on  No.  1,  and  then  intersect  the  whole  by 
the  avenues  (H,  II,  H,  I) ;  each  of  these  avenues  being  planted 
with  trees,  as  at  Southport,  and  as  our  new  streets  and  some  of 
our  old  ones  are  being  planted  in  London :  and  I  do  insist  that 
such  wide  well-planted  main  tlirjrouglifares  are  of  the  greatest 
imrKirtance  as  regards  the  health  of  a  town. 

They  would  secure  a  tlioroughly  good  ventilation  through  the 
heart  of  it,  and  would  give  it  a  cheerful  aspect ;  and  I  am  not 
•ore  as  to  which  of  these  two  provisimis  is  of  the  most  vital 
imfwrtance.  We  recognise  the  aid  to  lieaU.h  which  a  cheerful 
aspect  in  a  hospital  ward  affords  us :  surely  tlie  same  aid  will 
be  given  towards  mamtainintj  health,  if  the  same  rule  be  applied 
to  our  streets,  no  matter  in  what  station  in  life  their  inhabitants 
may  be. 

You  may  say  that  there  is  the  dead  wall  by  the  railway,  and 
you  cannot  make  that  cheei-ful.  Well,  I  ask  you  to  remember 
what  has  been  done  with  the  great  ugly  railway  embankments 
which  cross  the  beautiful  park  at  Preston,  and  which  have  been 
rendered  so  sightly  by  a  little  care  that  1  doubt,  even  if  we  had 
the  choice,  we  should  like  to  see  them  removed,  I  want  my 
wall  t€  be  treated  somewhat  thus,  although  more  simply,  and 
not  until  houses  are  built  in  face  of  it. 

Then  1  shall  be  tuld  that  the  trees  will  not  be  allowed  to 
grow— that  the  roughs  will  not  let  them.  Now  I  will  not  go 
so  far  as  ray  son,  who  had  a  curacy  in  one  of  the  roughest 
districts  of  Ijondon,  and  who  says  that  be  liked  the  roughs — 
he  could  always  manage  them.     Now  I  doni  like  the  roughs, 
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and  I  do  not  think  tliut  I  could  manage  them  ;  but  my  district 
is  not  mucli  infested  with  rouglis ;  and  we  have  {danted  trees 
in  even  some  of  tlie  worst  parts  o£  London,  and  the  trees  are 
none  the  worse  fur  it. 

You  wdl  say,  lookinr^  at  my  ow^n  plan^  No,  2,  that  it  is  made 
to  look  prettier  than  No.  1  by  the  tree.s,  &c.*  Of  course  it  is, 
and  I  so  intended  it ;  but  1  will  venture  to  say  tluit  the  contrast 
between  the  two  plans  is  not  nearly  so  p*eat  as  the  contrast 
would  he  between  the  two  districts  themselves. 

No  doubt  nearly  every  large  tow^n  has  now  a  park  (and  there 
are  few  prettier  than  your  ow^n),  Init  we  have  to  go  to  it.  It  is, 
and  must  be,  away  fruni  most  of  the  houses,  and  I  do  insist 
upon  the  fact  that  the  cheerfulness  of  the  home  (no  matter  on 
what  scale  and  of  what   class),  with  its  surroundings,  is  the 

freat  thing  to  be  studied  ;  and  I  sec  nothing  to  be  said  against 
ringing  close  to  every  street^  by  such  arrangements  as  1  have 
shewn,  the  cheerfulness  of  bright  foliage  and  open  air. 

I  now  ask  you  ti>  bear  with  me  whilst  I  enter,  in  some  detail, 
as  to  the  public  wx>rks  and  buildings  fur  which  provision  should 
be  made.  I  assume  that,  as  a  matter  of  course,  the  sewers. 
water,  and  gas,  will  be  provided  in  the  usual  way,  so  I  neea 
not  detjiin  you  as  to  those. 

In  the  first  jilace  I  would  set  aside  a  strip  of  land  (E)  outside 
the  whole  for  the  i)ark,  which  I  take  for  granted  would  ulti- 
mately be  required,  no  matter  what  tin.;  rank  of  the  adjoining 
houses  maybe.  Its  distaiu-e  from  the  furthest  point  would  be 
about  that  suggested  by  Mr.  Besant,  viz.,  half  tfj  three-quarters 
of  a  mile.  I  lie  size  which  I  suggest  is  about  the  same  as 
that  of  the  Ilesketh  Park  at  Southpori,  which  is  in  one  of  tlie 
best  parts  of  the  town,  and  much  smaller  than  the  one  here, 
T!je  |>03ition  of  this  open  space  woukl  pro\ide  well,  also,  for 
the  future  extension  of  the  town,  and  would  afford  the  advan- 
tages obtained  in  the  same  way  as,  e.g.,  at  Hastings,  where  the 
pretty  St,  Anilrew's  Gartleus,  starting  from  the  old  town,  pass 
round  at  the  back  of  the  houses,  and  are  continued  to  St. 
Leonards,  making  an  admirable  belt  of  free  ojx*n  air  and 
foliage. 

Neither  in  tins  case,  nor  in  that  of  public  builclingg»  do  I 
propose  the  work  tti  be  undertaken  at  the  tirst,  but  only  so  to 
arrange,  at  the  Hr>*t^  that  the  siti'S  shall  l>e  so  reserved  as  to  be 
available  when  I'cquired.  As  to  these  I  need  do  no  more  than 
mention  offices  for  the  local  authorities,  and  the  library,  reading- 
room,  science  and  art  schools,  and  otlier  buildings  required  for 
the  particular  locality, 

*  The  trees,  &0.,  baye  not  been  repioduoed  in  the  lithogiaplu 
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In  the  arrangement  of  these  public  buildings  it  would  be  diffi- 
cult to  take  a  better  example  than  that  of  Southport,  whose 
Lord  Street  and  Albert  Road  form  one  of  the  prettiest  vistas 
that  I  know — (I  trust  that  Birkdale  will  pardon  me  for  clai^sing 
it  with  its  neighbour) — and  I  use  the  word  ^^  prettiest''  advisedly, 
as  I  could  not,  of  course,  compare  it  with  such  j^and  thorouf^h- 
fares,  each  unrivalled  in  its  way,  as  the  High  Street  of  Oxford* 
or  Princes  Street  at  Edinburgh. 

At  Soutliport  the  chief  public  buildings  are  located  behind  a 
group  of  trees,  and  I  koowof  few  more  pleasing  \'iews  than  that 
of  the  spires  and  turrets  of  Christ  Church,  the  Presbyterian 
Church,  and  the  municipal  and  other  buildings,  towering 
above  the  foliage,  whilst  between  the  trees  tlie  buildings  them- 
selves  are  picturesquely  seen.  I  suggest  that  a  similar  arnmge- 
ment  be  made  here  for  such  buildings,  and  others  mentioned 
hereafter,  in  a  central  position,  such  as  (L)  and  (K). 

Outside  the  park  1  should  place  the  infirmary  and  con- 
valescent iiome,  a  position  in  winch  they  would  have  free  light 
and  air.  If  any  one  suggests  that  such  a  position  would  be  too 
public  and  le.ssen  the  enjoyment  of  the  park,  I  would  refer  him 
to  your  own  infirmary  and  children's  hospital  (tlie  latter  the  gift, 
I  U'lieve,  of  your  townsman,  Dr.  Chadwick,  and  his  famdy), 
and  ask  him  whether,  as  a  simple  matter  of  laudseajie  effect, 
to  say  nothing  of  the  value  of  !<ucli  an  outlook  to  the  patients, 
he  would  wish  this  pjrtures<iue  buil<liog,  designed  by  one  of 
your  able  townsmen,  Mr,  KuiU  Freeman,  to  be  removed.  Or 
again,  think  of  the  charming  w^ay,  and  without  the  slightest 
feeling  of  sadness,  in  which  tlie  promenade  at  Southport  ends 
with  such  a  building,  whilst  at  two  such  different  places  as 
^lancliester  and  Hastings,  the  infirmary  forms  one  of  their 
most  prominent  buildings.  Next  to  yuur  noble  town  hall  and 
the  o!d  churches,  the  most  important  building  is,  1  think,  the 
market.  I  do  not  of  course  propose  any  such  grand  building 
as  yours  for  my  district  It  might  be  open  at  the  sidles,  but 
covered  as  at  Preston  and  Btackpcwjl,  or  be  enclosed  as  here  and 
at  Southport,  or  St,  John's  at  Blaekpuol.  I  know  that  many 
towns  of  importance  (I  may,  I  think,  name  Norwich  and  Cam- 
bridge amongst  them)  have  still  little  more  tlian  open  and 
tineovered  market  places,  healthy  looking  and  pretty,  witli  fruit, 
and  fiowers,  and  yegetableS|  on  a  fine  day  j  but  we  often  have 
quite  other  days  in  our  conntr}--,  and  the  attempts  at  covering 
up  and  protectij>g  the  stills  then,  turns  the  m:irket  place  iuto  a 
wretched  collection  of  tumble-down  huts — I  had  almost  said  as 
bad  as  Fleetwood.  If  the  ouarter  be  chiefiy  for  artizaus, 
public  washhouses  will  be  indispensable;  and  in  any  case,  no 
umtter  what  the  class  of  inhabitants  maj  be,  I  look  upon  public 
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baths  also  as  a  provision  which  can  scarcely  be  valued  too 
lii^hly.  For  these  baths  and  wash  houses  I  have  suggested  no 
definite  site,  as  tliis  would  depend  so  very  much  on  the  kind  of 
inhabitants. 

Nor  have  I  marked  out  definitely  sites  for  clmrches,  chapels, 
or  schools.  All  these  are  provided  for  in  the  district  as  it 
exists,  and  sites  would  undoubtedly  be  claimed  for  and  provided, 
whatever  the  general  plan  might  be. 

I  come  now  to  some  other  details,  as  to  which  I  may  not 
possibly  have  your  assent. 

First,  as  to  drinking  fmintains.  That  such  small  ones  as  are 
now  commonly  seen  sliould  be  provided,  you  will  doubtless  quite 
approve.  There  are  many  excellent  examples  in  must  of  the 
towns  in  these  parts^  each  combining  a  drinking  fountain  with 
a  public  lamp,  and  being  really  an  ornament  to  tlie  streets. 
But  I  want  something  more  than  these,  as  much  for  the  sake  of 
health  its  for  ornaments  t<J  the  town. 

You  know  well  enough  that  all  the  water  in  use  for  your 
houses  is  stored  in  cisterns ;  and  although  in  past  times  these 
cisterns  were  lociked  upon  as  being  worthy  to  be  seen,  and  so 
were  ornamented  in  a  way  which  is  now  the  envy  and  admiration 
of  vvorkmen  and  artists  alike,  they  are  now  rough  ugiy  things, 
stored  away  out  of  sight  in  any  convenient  clostjt  or  loft  which 
will  hold  them,  aiid  for  all  that  their  owners  know  of  them  may 
be  CiDUsiflered  as  the  property  of  the  spiders. 

You  depend  upon  your  plmnln'r  to  clean  them  out  once  a 
year.  Perhajis  he  does;  pt-rhaps  he  doesn't.  You  are  none  the 
wiser.  But  imagine  what  often  happens  in  the  houses  of  a 
poo!*er  class.  I  need  not  go  into  details,  but  I  say  that  a  good 
supply  of  water,  pure  fur  drinking,  ts  an  element  of  health  which 
ought  to  l>e  provided,  and  that  you  ciin't  provide  it  in  a  better 
way  than  by  fount^iins.  These,  in  what  are  now  called  the 
dark  ages,  fonno<l  some  of  the  chief  ornaments  of  a  town,  and 
I  see  no  reason  why  they  should  not  do  so  now. 

I  don't  want  to  bring  in  such  vast  bodies  of  water  as  were 
bronght  through  miles  of  aqueducts  into  Rome,  or  such  lavish 
disjilaya  as  you  have  seen,  e.{f,f  in  Paris,  or  even  sucli  things  as 
our  fountains  in  Trafalgar  Stpmre.  Nearly  all  these  send  their 
w*aters  into  the  drains. 

There  are  fountains  even  now  in  most  of  our  towns^ — a  very 
elegant  one  at  Southport,  for  example,  hut,  again,  with  all  the 
water  nmning  to  waste  ;  whereas  in  some  of  the  most  pictuiiesque 
mediaeval  examples  it  came  out  in  small  useful  jet.s»  as  I  would 
have  them  here;  and  I  feed  no  doubt  that,  l>y  a  skilful  arrange- 
ment of  gas  jetr*,  the  effects  of  frt»st  might  be  prevented,  and  a 
great  boon  thus  conferred  in  winter,  on  rich  and  poor  alike; 
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whilst,  by  a  skilful  desicrn,  they  could  be  some  of  the  most 
pleasing  ornaments  to  the  town  that  cou!d  bt'  conceived.  And, 
as  part  of  the  water  mnst  go  to  wjiste,  send  it  to  feed  a  small 
stream  in  the  park,  like  the  one  here  or  at  Hastings,  and  get 
the  refreshing  sight  and  sound,  sung  of  by  Longfellow ; 

"  Of  the  brooklet  ^usking 
From  its  fouDtEiin  near; 
Down  the  vjilley  rushing^ 
Fresh  and  wondrous  clear." 

Years  back  it  would  have  issued  in  the  words  of  the  same  poet : 

'*  To  fly 
To  the  sea^fl  immensity  ; 
To  wash  from  it  the  slime 
Of  its  muddy  banks," 

But  we  can  provide  against  that  now. 

Another  accessory  I  must  mention  is  that  of  seats  placed  at 
interval*  V>etweeu  the  trees.  I  shall,  no  douht,  have  tlie  same 
objection  made  to  tliem  as  to  the  trees,  and  my  answer  would 
be  the  same. 

Then  to  comfilete  my  plan  I  would  have  a  small  open  space 
(O)  opposite  to  each  railway  staticm.  Now  we  have  to  see, 
before  entering  into  the  (|uestion  of  the  kind  of  houses  to  be 
provided,  how  much  the  plans  whicli  I  have  suggested  have 
trespassed  upon  the  space  now  occupied. 

I  have  laid  out  my  main  roads  in  very  much  the  same  general 
direction  as  the  present  ones,  though  in  less  circuitous  lines  ; 
but  I  have  made  them  GO  ft,  wiile  instead  of  40,  and  have  set 
apart  spaces  for  puhlic  buildings,  6cc,  Tlie  smaller  streets  I 
have  made  40  ft.  wide,  tlie  width  recjuired  by  the  Model  Bye- 
laws  being  36.  The  space  which  1  have  assigned  to  the  [lark 
need  not  be  taken  inta  our  calculation,  as  it  is  altogether  out6ide 
that  now  built  on ;  and  I  think  you  will  readily  see  that  the 
great  waste  of  space  necessitated  by  the  irregular  plan  of  the 
ttistrict  as  now  actually  existing,  would  allow  to  a  veiy  gre4it 
extent^  if  not  altogether,  for  the  extra  space  which  the  suggested 
rearrangement  would  require. 

As  t«  the  general  arrangements  of  the  streets  and  houses,  I 
will  call  your  attention  to  some  methwls,  unusual  to  us,  with 
which  one  meets  ai>roiid.  I  omit  any  notice  of  the  large  many- 
storied  houses  which  are  familiar  to  you  on  the  Continent, 
and  I  shall  take,  as  examples,  one  of  the  northern  towns  in 
Europe,  Ibunliurg,  and  one  of  the  southern  ones,  Najdes. 
Several  years  since,  I  was  commissioned  to  make  a  detailed 
report  on  the  former  town,  for  one  of  the  priucipal  Insurauco 
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Offices  (the  Union)  of  London,  and  I  was  thus  led  to  «ee  more 
of  it  thiin,  perhaps,  most  of  tlic  people  who  visit  it.  The 
arrangement  is  peculiar.  The  main  streets  are  wide,  and  give 
to  a  casual  passer-hy  scarcely  any  indication  of  their  affording 
access  to  any  oiher  streets. 

But  a  nearer  inspection  sliews  numerous  doorways,  so  low  and 
narrow  that  they  appear  to  lead  only  into  cellars,  and  through 
which  you  have,  often,  to  descend  hy  steps,  and  these  lead  into  the 
streets  behind,  locally  named  ILofs,  which  we  should  call  alleys, 
and  which  are  of  course  conniletely  closed  against  ventilation 
from  the  main  street.  They  vary  from  20  ft.  to  as  little  as  5  ft. 
ill  width,  tJie  houses  in  the  wider  streets  overhanging  on  each 
Bide  and  hcing  densely  populated. 

They  usually  abut  on  cauals,  and  when  these  are  dry  the 
result  in  hot  weather  may  be  imagined. 

This  arnmgement,  intended,  no  doubt,  to  bring  different 
classes  of  the  people  together,  reininrls  one  of  the  Wynds  of 
Ediidinrgh,  hut  with  all  their  evils  intensified,  and  a  worse 
result  could  scarcely  be  imagined.  Very  many  of  these  have 
been  demolished,  but  a  large  number  still  remain. 

I  take  you  down  now  to  the  sunny  south  at  Naples,  where 
the  same  attempt  has  been  made. 

It  is  not  in  my  province  now  to  describe  the  ordinary  houses 
there,  of  the  horrors  of  which  Sig,  Gallenga  ^nd  Mrs.  Oliphant 
have  given  most  vi\'id  descriptions,  but  only  the  particular  class 
to  which  I  have  alluded,  and  which  may  be  seen,  to  pierfection, 
in  the  dri^'c  tlirough  Portici. 

The  streets  throughout  are  wide,  and  lined  for  the  greater 
part  of  their  length  with  frames  of  macaroni  hung  out  to  dry, 
and  many  here  will,  no  doubt,  w^ell  remember  both  the  sight 
and  the  smell,  Tlie  bouses  on  each  side  are  Sf?veral  stories  high, 
the  first  floors  (piutti  tio/tjfl)  liaving  wide  IjalconieSj  and 
altogether  having  a  cheerful  look  and  being  tenantenl  by  well- 
tonio  and  often  wealthy  ]ieo[ile,  whose  apartments  are  entered 
from  an  internal  court  approached  from  the  street  by  a  lofty 
carriage  gateway,  thrfutgh  which  one  has  lovely  glimpses  of 
beautiful  gardens  sloping  down  to  the  Bay  of  Najtles.  But  the 
hiwer  stories  throiightnit,  close  on  the  grcminl,  are  tenanted  by 
humbler  classes,  their  rooms  entered  from  the  street. 

Here  again  we  meet  with  an  attemj>t  to  combine  the  classes, 
and  thus  prevent  one  neighbourhood  being  given  up  to  the  pour 
and  another  to  the  rich. 

But  again  this  fails.  The  low^er  rooms  have  no  windows  or 
other  openings  at  the  back^  and  derive  the  whole  of  tlieir  light 
and  air  from  the  street.  The  state  of  the  inner  rooms  (usually 
parted  off  by  a  curtain  as  sleeping  apartments)  in  the  heat  of 
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an  Italian  summer  may  be  imagined  ;  and  these  rooms  are  not 
iuailequiitely  describt^J  Ijv  Mrs.  Olitdiant  as  "  dark  caverns  with 
one  vast,  door,  giving  all  the  light  that  can  |>enetrate/'*  Were 
it  not  that  the  peo|>le  live  almost  entirely  in  tlie  open  air  ihey 
must  be  decimated.  The  same  an-ungenient  will  he  found  in 
most  other  Italian  towns,  but  in  them  there  is,  usually,  some 
opening,  however  small,  at  the  back. 

Something  of  the  same  kind  would  appear  to  be  adopted, 
judging  from  tlie  plan  ouly,  in  a  flourishing  t^iwn  in  our  own 
country,  viz..  Great  Yarmouth,  the  arraugenieiit  of  which  is 
•very  peculiar,  and  unlike  that  of  any  other  English  town  with 
which  I  am  acquainted.  I  have  a  drawing  of  this,  enlarged 
from  one  which  was  kindly  drawn  for  me  by  Mr.  Arthur  Hewitt, 
an  arcliitect  in  the  town,  who  has  supi)lemented  the  Ordnance 
map  by  many  important  detads^.  Tlie  main  streets  are  wide 
and  Well  ventilated,  and  lined  with  good  houses  (mostly  shops) 
several  stories  high;  and  running  between  these  streets  at 
inters  ab  of  about  forty-five  feet  are  long  narrow  alleys,  termed 
Kows,  out  of  winch  lead  bouses  of  an  inferior  class. 

Looking  at  the  plan  only,  tliis  would  seem  to  be  no  better 
than  Ilambto'g;  but  in  reality  they  are  v(Mtlt/  better*  The 
entrances  are  open  for  their  whole  height  to  a  wide  street  at 
each  end,  or  to  the  spacious  quay,  the  alleys  are  cleanly  kept 
and  well  paved,  the  houses  in  them  are  low,  so  as  to  intercept 
the  light  and  air  very  slightly,  and  each  has  a  small  court 
attached  to  it;  and  the  whole  arrangement,  so  far  as  I  can 
ascei-tain,  is  not  prejudicial  to  health. 

Nevertheless,  the  narrowness  of  the  streets  does,  no  doubt,  to 
some  extent,  clash  with  the  golden  rule  which  T>r.  Richardson 
put  very  strongly  in  his  well-Kuown  lecture  at  Croydon  (l?S7l)); 
"  Make  the  sun  your  fellow-workman,"  which  is  much  the  same 
as  the  Italian  proverb,  **  Where  the  sun  does  not  enter  tlie 
doctor  does." 

Now,  in  remodelling  our  district,  what  system  shall  we  adopt 
as  to  the  houses  t  The  first  cjuestion  is  as  to  their  number  of 
stories.  This  subject  is  a  serious  one,  for  hundreds  of  acres 
near  our  towns  are  now  being  covered  with  two-storied  dwellings, 
clustered  close  together  in  popuhjus  neigbbniirhoods,  or  semi- 
detached when  more  in  the  suburbs.  As  to  this,  I  do  not  wish 
to  lengthen  my  paper  bv  going  into  any  argimient,  but  I  must 
brieiiy  alUide  to  some  of  the  leading  facts.  The  governing  idea 
in  respect  of  the  self-contained  houses  of  two  stories  is,  of 
course,  that  of  [privacy,  or,  in  tlie  1>etter  class  of  houses,  the 
absence  of  stairs ;  but,  in  many  of  our  new  London  squares,  one 
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large  open  sjince  garden,  or  yard  (accordinf^  to  the  class  of  house )^ 
is  common  to  aft;  and  the  separate  houi^es  are  bein^  luri^dy 
superseded  by  the  dwellings  hi  flat^.  At  the  first  sit^ht  the  two- 
storie<l  houses  woiihl  appear  to  have  the  roromrnetidation  of  en- 
Buritig  a  less  dense  population  than  hi  the  niauy-storied  ones;  but 
I  wish  to  consider  the  subject  on  the  busis  of  the  same  number 
of  iuliabitnnts  in  each  case,  the  area  gained  by  the  extra  stories 
being  apprnpriated  to  open  spaces  in  the  way  of  yards  or  gardens, 
»o  that  no  (|uestion  as  to  the  bearing  of  the  density  of  the  popa* 
lation  upon  their  heahh  will  arise  here. 

In  considering  the  relative  merits  of  the  different  styhs  of 
houses,  the  first  fact  which  presents  itself  is,  that  with  those 
of  two  st*3ries  only,  the  whole  of  their  inhabitants  must  live  and 
sleep  either  immediately  over  the  ground  or  directly  under  the 
roofs, 

I  need  scarcely  say  that  the  nearer  to  the  earth  the  ground- 
fltior  is  the  cheaper  it  is  to  buihl,  as  less  height  of  wall  is 
required  ;  and  the  consequence  is  that  the  floor  is  raised  a  few 
inclies  only  above  the  street  level,  and  tfie  occupant  has  only 
that  space  between  him  and  the  earth.  The  rest  of  the  inhabi- 
tants must  live  and  sleep  directly  under  the  roof^ — not  a  verj 
pleasant  experience  even  in  well-liuilt  houses,  whether  through 
the  heat  of  summer  or  cold  of  winter;  and  very  many  here, 
doubtless,  know  what  Is  the  case  where  the  house  is  run  up 
cheaply  merely  to  sell.  In  point  of  economy  of  building,  and 
of  course  of  rent,  it  must  be  borne  in  mind  that,  though  the 
thickness  of  the  lower  walls  must  be  somewhat  greater  in  a  high 
house  than  a  low  one,  one  roof  will  cover,  and  one  foundation 
hold  up,  four  or  more  stories,  as  well  as  they  will  cover  and  hold 
up  two. 

As  to  the  general  feelings  with  respect  to  the  subject,  I  recall 
and  agree  with  the  words  of  my  predecessor^  Professor  Roger 
Smitii,  in  his  address  at  Glasgow  in  1883,*  that  the  system  of 
flats  is  opposed  to  the  general  feeling ;  and  I  agree  with  him, 
also,  when  he  says  that  they  are  not  so  unpopular  now,  and  have 
many  advantages. 

Of  course  the  height  of  houses,  whether  in  flats  or  separate, 
varies  very  much,  buildings  of  five,  six,  or  seven  stories,  being 
common  enough — my  ow*n  house  has  six ;  but  1  propose,  in  the 
comimrative  plans  which  I  shew,  to  limit  our  considenition  to 
four  stories,  which  is  the  limit  suggested  by  Professor  Robinson, 
in  his  address  at  Newcastle,  1882*t  My  plan  shews,  fir^t  the 
actual  space  at  present  occupied  by  two  Dlocks,  each  of  fifty- 
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eight  two-storied  houses,  and  their  open  areas  of  streets  and 
yards;  aud,  secondly  the  space  which  woidd  be  occupied  and 
the  area  gained,  if  the  same  number  of  inhabitants  kidged  m 
half  the  number  of  houses,  hut  four  stories  in  heitrht. 

The  contrast  as  to  open  space  is  rattier  striking,  and  with 
increitsed  height  the  size  of  tliat  space  will  of  coui'se  incrcase. 

I  leave  this  matter  for  your  serious  consideration. 

One  thing  more.  In  liis  well-known  address  in  1879,  Dr* 
Richardsun  spoke  of  his  ideal  cities  as  competing  with  each 
other  in  the  beautiful  as  well  as  the  useful,  and  I  have  spoken 
all  the  way  through  of  doing  what  we  have  to  do  in  the  streets, 
the  buildings,  the  fountains,  in  such  a  manner  as  to  give  a 
cheerful  aspect  to  the  scene,  and  afford  some  scope,  liowever 
slight,  to  the  feeling  of  beauty  which  is  inherent  in  mankind, 
whether  for  colour  or  fonn,  for  a  flower  or  a  building,  and  not 
to  offend  the  eye  by  the  mean  and  the  n^ly. 

*Yf ars  back,  in  the  prime  of  his  life,  Mr.  Ruskin  pointed  out 
most  forcibly  ^'that  it  is  cliieHy  by  private  and  not  by  public 
effort  that  a  city  is  adonied,  and  that  it  did  not  matter  how 
many  beautiful  public  buildings  it  may  possess*  if  they  are  not 
supported  by  and  in  harmony  with  the  private  houses  (and,  I 
may  add,  of  the  factories)  of  the  town :  "  and  if  it  be  held  that 
all  we  have  to  do  is  to  provide  houses  which  shall  be  fairly 
comfortable  whether  for  rich  or  poor,  and  that  rows  tif  sucn 
houses  will  answer  all  tlie  puqKJSe  if  built  with  windows  htrge 
enough  and  numerous  enough,  and  that  nothing  else  in  them 
need  be  stu(hed  to  please  the  eye  and  cheer  the  heart,  then  I 
say  that  our  town  lacks  one  great  feature  which  might  conduce 
to  the  pleasure  of  its  inhabitants,  and  in  neglecting  which,  we 
have  neglected  one  means,  however  slight,  towartls  that  health- 
ful meutal  state  which  helps  the  bodily  so  well. 


Lord  BASi3fG,  F,Il.S.  (London),  observed  that  in  his  opinion  tb^ 
might  fairly  congratulate  theinselveB  upon  the  auspicioua  maimer  in 
which  that  Section  had  been  opened.  The  Address  they  had  just 
beard  read  held  up  a  lolly  ideal,  but  certaiidy  not  a  too  lofiy  one,  of 


*  Lecturea  at  iidinbiurgh,  1854. 

N0TB.^r  desiie  to  expresa  my  prateful  tbftnka  to  Mr*  KniU  Freeman,  of 
this  town;  Mr.  Whyte,  of  the  office  of  Public  Worka  at  Olaagow;  Mr. 
Ihifbubtre,  architect  to  the  PerttKnly  trust;  Mr.  Boutclier,  of  the  ArtizariB* 
l>welUnga  Co,;  Mn  Arthur  Hewitt,  of  Gt.  yariuouth;  aud  lierr  Ao^uat  llerz, 
of  IlAmburg;  for  kind  and  valuable  ioformntioa  bearing  upon  thia  subject ; 
snd  ftbo  to  Prof.  Coifield,  fox  kindly  looking  through  the  rough  diaft  of  iMa 
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what  our  towns  and  cities  tniglit  become.  Hie  tendency  to  look  io 
the  Municipality  or  to  the  Oovemment  to  provide  ornament  as  well 
as  to  be  a  restraining  force,  must  always  be  jealously  yarded  against. 
He  agreed  very  much  with  Mr.  Ruskin,  when  he  said  that  after  all 
most  of  the  splendid  towns  and  cities  they  knew  of  bad  been  beau- 
tified at  least  in  the  gn?-ater  degree  by  private  munificence.  Nerer- 
tbeless  it  was  their  duty  to  see  that  due  regard  should  be  paid  to 
health  conditions  in  towns,  and  anyone  who  desired  to  form  an 
opinion  as  to  the  mode  in  which  the  necessary  improvement-M  might 
be  carried  out  would  do  well  to  study  the  paper  they  had  just  heard, 
80  that  he  might  be  ready  to  judge  by  it^a  light  as  to  the  appropriate- 
ness and  effectiveness  of  what  he  knew  and  saw  to  be  going  on  in  his 
own  neighbourhood.  He  had  great  pleasure  in  moving  a  TOte  of 
thanks  to  Professor  Ilayter  Lewis  for  his  Address. 

Mr.  E.  H.  Fbeeman,  F,RJ3.A,  (Bolton),  seconded  the  motion, 
and  said  be  thought  be  might  be  allowed  to  refer  for  a  moment  to 
one  point  brought  out  in  the  Address.  That  was  that  something 
more  than  mere  utility  was  wtint^^d  in  their  buildings,  and  also  in  the 
arrangement  of  their  streets.  He  thought  that  the  Corporation  of 
Bolton  had  recognised  this  fact,  and  that  their  public  buildings  had 
not  been  dealt  with  entii-ely  from  a  purely  utilitarian  point  of  view. 
They  bad  caused  to  be  erected  structures  of  which  the  inhabitants 
were  proud,  and  which  they  could  look  on  with  8ati«faction.  He  had 
mnch  pleasure  in  seconding  the  vote  of  thanks  to  Professor  Lewis. 

The  resolution  was  carried. 


On  "  Sanitary  Apparatus  for  Convenience  in  FaetorieBy'  by  J.  J. 
Bradsiiaw,  r.R.LB.A. 


It  is  p<?rhaps  well  to  say  that  this  pai>e.r  is  prepared  rather  as  a 
statement  of  the  actual  facts  of  general  nriK-tice  than  otherwise. 
A  few  suggestion.H  arising  out  of  the  subject  are  made  in  such 
places  as  they  naturally  occur;  hut  the  object  of  the  writer 
nas  not  been  to  introduce  new  schemes  so  much  as  to  leave 
these  to  be  brought  forward  during  the  subset^uent  discussion 
by  anyone  wishing  to  introdnce  the  saine. 

This  subject  ife  one  which  will  not  he  found  generally  attrac- 
tive^ yet  it  is  of  great  importance  to  tbc  ht-alth  of  workers  in 
manufactories,  and  has  such  s|>ecial  reference  to  the  work  of 
a   Sanitary  Association,  that  I  have  felt  httle   hesitation  in 
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accept! n|T  the  invitation  of  the  Secretaries  to  mtrocliicc  it  in 
as  brief  a  manuer  as  possible  to  the  notice  of  the  Congress. 

The  tei*m  '*  factory  *'  is  locally  applied  only  to  **  cotton 
spinning  mills,"  but  this  is  of  little  importance,  as  the  pro- 
visinns  re(|Mired  are  similar  to  those  of  other  manufacturing 
estiiblishments,  but  becoming  more  important,  and  also  more 
difficult  of  application,  fit)m  the  fact  that  the  rooms  in  wliich 
the  actual  process  of  spinning  is  cstrried  on  must  be  maintained 
at  an  average  temperature  of  about  HO^. 

The  question  of  Ventilation  naturally  sujigests  itself  for 
first  consideration,  as — uidike  the  accidents  irum  machinery 
which  cannot  be  hidden,  as  they  are  direct  in  their  conse- 
cjuences^**  the  evils  which  follow  constant  emplovTiient  in  over- 
crowded and  ill-ventilated  work-rooms  arc  insidious  in  their 
inception,  rarely  complained  of  openly  by  the  sufferers,  and  do 
not  in  tlit^ii*  effects  appeal  so  readily  to  the  s\in])athy  of  em- 
ployers as  do  the  injuries  to  the  person  caused  by  machinery."* 

The  subject  of  this  pajier  being  restricted  to  faet4)ries,  and 
therefore  presumably  to  buildings  specially  intended  for  their 
purposes,  excludes  from  it-s  consideration  the  numerous  cases  of 
occupations  on  the  small  scale  of  those  carried  on  in  dwelling- 
houses,  or  rooms  attached  ti>  tailors*  or  drajK-rs'  shops. 

In  many  of  the  engineering  and  otlier  ironworks  the  trade 
is  carried  out  practically  on  the  ground  floor^  and  only  enclosfd 
with  a  view  to  protection  from  weather;  and  the  cubical  air 
Bpace  is  so  large  and  frequently  changed  tluit  the  ventilation  is 
Bufficiently  t^ecured  without  artificial  aid  ;  and  in  cases  where 
special  need  arises,  fans  or  other  means  of  inducing  currents  are 

fenerally  applied.  The  same  remarks  may  be  made  as  to  the 
leaching,  paper-making,  and  other  trades  of  this  locality,  but 
attention  may  [»erha|is  be  best  given  to  the  cotton-spinning 
trade  as  being  the  leading  one  of  the  district- 
In  the  various  processes  of  the  spinning  trade,  ventilation  is 
subject  to  very  special  conditions,  as  the  nature  of  the  material 
manipulated  renders  it  very  susceptible  to  variations  of  atmos- 
phert*,  find  necessit-itcs  a  regular  temperature,  improved  by  a 
sligiit  amount  of  moisture,  which,  in  some  of  the  processes  of 
preparing  the  yarn  for  the  weaver,  must  be  raaintainetl  at  not 
less  than  iyif  during  the  earlier,  and  from  80''  to  UQ^  during 
the  latter  processes. 

The  cast*  is  further  complicated  by  the  difficulty  of  dealing 
with  the  fine  dust  and  fluff  without  injury  to  the  tlelicat^;^  fibre 
of  the  material ;  the  amount  of  dust  being  much  greater  in  all 
the  proeesses  of  preparing  coarse  yarns,  such  as  are  spuu  from 
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American  cotton  in  tiie  OldKam  districtj  tlian  in  the  finer 
counts  spun  from  E^v^jtian  cotton  in  tlie  Bolton  tratle;  the 
amount  of  dust  being  perhaps  in  proportion  to  the  greater 
weight  of  the  uiaterhil  used  in  the  one  case  over  the  other, 
though  the  finer  counts  are  more  delicate  and  c^asily  damaged. 

By  the  factory  regulation  of  non-textile  work-rooms,  250 
cubic  feet  of  air  space  are  recpiired  for  each  person  employed 
during  ordinary  hours,  and  400  cubic  feet  where  overtime  is 
worked ;  iu  soldiers'  barracks  600  cubic  feet  are  required  ;  and 
in  hosjiitals  for  ordinaiy  cases  1,800  cubic  feet,  and  in  those  for 
infectious  disea.ses  2,400  feet  are  generally  allowed  ;  but  it  must 
be  noted  that  in  all  these  cases  provision  should  be  made  for 
frequent  changing  of  the  air  of  the  rooms.* 

As  regards  cubical  space  the  operative  in  a  cotton-spinning 
concern  is  very  favoumbly  situated^  the  worker,  eveu  in  the 
most  crovvcled  [>art  nf  the  card  room,  having  never,  in  a  modern 
mill,  less  than  4,500  cubic  feet,  and  in  a  spinning  room  from 
9,000  to  11,000  cubic  feet  of  space.  In  weaving  sheds,  which 
are  m*»re  crowded,  Messrs,  Bridge  and  OsborUj  in  their  Keport 
of  1st  October,  1883,  on  **  Heavy  Sizing  in  Cotton  weaving," 
give,  as  the  result  of  their  observation,  a  cubical  space  to  each 
worker  of  1,800  to  2,400  cubic  feet.  The  same  Report,  however, 
contains  an  observation  which  applies  to  all  these  cases  :  **  The 
fact,  huwever,  is  that  to  maintaiu  a  wholesome  atmosphere,  an 
allowance  of  3,000  cubic  feet,  or  on  the  lowest  computation  of 
2,0<JO  feet,  should  be  supplied  to  each  |jersou  tlui'iug  every  hour. 
This,  in  the  case  of  weaving  sheds,  would  imply  that  the  air 
was  clianged  once  in  every  three-quarters  of  an  hour,  or  12  or 
13  tinies  during  the  working  day.  It  may  reasiniably  be 
doubted  whether  during  that  period  it  is  changed  effectively  so 
often  as  once.  Assiu"edly  the  slender  currents  of  fresh  air 
which  may  ]»eiietrate  through  crevices  in  woodwork,  through 
broken  vvind(jvv  frames,  or  through  casually  opened  doors,  would 
not  suffice  for  this." 

It  is  thus  evident  that  overcrowding  is  not  one  of  the  evils  of 
this  trade.  The  nnestions  of  the  maintenance  of  an  even 
tem[)erature  and  oi  the  change  of  atmospiieix:  in  all  cases,  and 
the  removal  of  dust  iu  most  of  the  pix»cesses,  are  however  more 
difficult  tc»  deal  with.  The  last-named  point  arises  in  the  first 
pnx'ess — tliat  of  opening,  in  a  room  or  ordinary  temperature, 
the  bales  of  raw  material  which  have  been  closely  pressed  for 
shipment  and  which,  when  opened,  are  found  to  have  a  con- 
siderable quantity  of  dust  ui  them,  besides  the  occasional 
adulteration  of  sand  or  other  worthless  matter. 
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Tlie  hea\icr  portions  of  this  drop  to  the  floor  and  are  cleared 
away  as*  renuired  :  the  lighter  jjortions,  however,  durint^  the 
opening  and  folluwiiitr  prt>cess  of  mixinf;^  the  contents  of  the 
varions  bales,  tloiit  ahoiit  in  the  atmosphere,  often  making  it 
thick  %dth  dust,  from  whieh  the  more  carefid  workers  [rrotect 
themselves  to  some  extent  by  a  homely  respirator  extemp<>rised 
from  a  piece  o(  the  cotton  itself.  There  are,  however,  generally 
speaking,  in  each  mill  only  a  small  number  of  persons  engaged 
for  a  short  time  once  or  twice  a  week  in  these  processes,  which 
are  necessarily  earned  on  in  the  large  area  needed  for  the 
storage  of  hales  of  the  raw  mati-nal,  and  the  amount  of  material 
used  ociog  much  larger  in  coarse  tlum  in  fine  spinning  mills. 

Fans  or  other  modes  of  creating  ciuTents  to  carry  off  the 
lighter  particles  of  dust  might  be  with  great  advantage  more 
generally  employed. 

The  process  of  scutching,  in  a  temperature  ahout  60**  or  64**, 
is  ct>ntiimous,  and  carried  on  in  a  separate  room.  The  heavier 
portions  of  (iust  are  carried  by  fans  in  each  machine  into  a 
specially  formed  chamber,  and  though  these  to  some  extent 
ventilate  the  room,  there  is  still  the  constant  presence  of  fine 
dust  which  affects  the  workers  in  it  prejudicially.  Inlet  Tobiu 
tubes  and  extracting  fans  might  be  with  advantfige  more 
generally  ad<jpted,  hut  the  current  must  he  so  regulated  as  not 
to  affect  what  is  technically  know^ii  as  **  the  hip  '*  or  roll  of  a 
loosely-conii>acted  sheet  cjf  cotton. 

Carding,  in  a  room  of  similar  tempei*ature,  is  t!ie  next  pro- 
cess :  this  is  also  dusty,  and  in  many  cases,  even  in  fine  counts,  is 
either  carried  on  in  a  separate  room  or  that  portion  of  the  room 
is  screened  off  from  the  rest  by  glazed  partitions.  Many  efforts 
have  been  made  to  clear  off  the  dust  in  this  process,  but  none 
has  yet  loeen  so  successful  as  to  secm'e  general  adojition :  the 
difficulties  in  the  way  of  a  jK^i'fect  process  being  very  great. 
Tlie  lieavier  particles  of  dust  are  to  a  large  extent  collected  in 
the  carding  engine  itself,  and  the  lighter  particles  can  scarcely 
be  removed  witliout  also  carrying  away  the  lighter  pr:)rtions  of 
tlie  fibre.  The  thickest  cloud  of  dust  is,  however,  caused  by 
cleaning  and  grinding  the  machines,  each  of  which  retpivres,  for 
one  purpose  or  the  other,  attention  during  the  day  from  the 
**  stripper  and  grinder,"  as  these  workmen  are  calkHL 

In  some  instances  a  series  of  tubes,  with  an  inverted  hopper 
over  each  niaeliine,  and  the  whole  connected  to  a  main  trunk, 
iitted  with  a  fan  to  draw  up  tlie  air  and  dust  by  suction,  have 
been  tried,  and  in  other  cases  iiowerful  fans  have  been  placed 
at  various  points  in  tlie  room,  but  nothing  has  yet  been  found 
so  satisfactf>rv  as  to  secure  general  adoption,  and  which  is  at 
once  sufticieutly  powerful  to  clear  the  du^t  and  stLLI  so  gentle 
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as  not  to  injure  the  lap  or  the  film  of  cotton  proceeding 
from  the  machine  in  a  long  loose  coil  of  delicate  fibres  to 
the  tall  can  in  wliich  it  is  ]>kced  for  removal.  The  other 
portions  of  the  card  room,  when  other  niaclunerj  is  placed 
m  same  room,  are  much  freer  from  dust,  and  are  occupied 
by  various  frames,  which  in  succession  make  tlae  cotton  into  a 
more  closely-compacted  and  finer  thread,  the  dehcacy  of  which 
will  perhaps  he  best  understood  by  the  general  audience  when 
the  fact  is  stated  tluit  screens  iu*e  regularly  put  up  to  protect 
them  from  draft  and  dust  and  the  breaking  of  the  thi*eails,  or 
as  it  is  graphically  termed  "the  falling  of  the  ends,"  caused  by 
the  oficning  of  a  door  from  a  staircase  or  any  room  which  com- 
municates with  the  external  atmosphere. 

From  the  fi'ames  the  cotton  is  taken  to  the  spinning-rooms : 
these  are  the  most  free  from  dust,  and  have  to  be  maintained 
at  a  temperature  of  from  80^  to  90^,  and  in  which  the  tliread 
becomes  increasingly  sensitive  from  its  fineness  and  the  rapi<lity 
of  the  motion  of  the  machinery ;  this  renders  it  specially  sus- 
ceptible to  any  current  of  air,  and  also  to  any  dryness  of  the 
atinosphere,  such  as  is  caused  by  east  wind  or  dri-  frost,  and  also 
to  the  presence  of  dirt,  of  any  kind  floating  about. 

The  delicacy  of  the  thread  and  fibres  after  leading  the  carding 
machines,  and  the  needed  heat  of  the  mule-spinning  rooms,  tlie 
absence  of  all  which  will  affect  the  required  colour  or  cleanliness 
of  the  yarns,  especially  those  of  finer  counts,  and  the  ever- 
increasing  necessity  to  lessen  expenses  in  production,  render  the 
question  of  ventilation  ihtficult;  liesides  which  many  think  it 
needless  from  the  great  cubical  space  for  each  worker.  This 
last  fact  undoubtcdiy  k'ssens  the  inconvenience,  but  tliere  can 
be  no  question,  I  think,  but  that  the  health  of  the  cotton 
operative  would  be  of  a  more  robust  character,  and  there  would 
be  less  lung  and  tliroat  disease,  if  the  atmosphere  was  regularly 
change<L 

At  present  the  need  only  appears  to  be  felt  when  there  Is 
such  a  wave  of  heat  generated  by  summer  sun  and  the  rapid 
movement  of  the  macliineiy  that  it  becomes  unbearable  to  the 
workers,  and  this  is  then  dealt  with  by  the  usual  method  of 
opening  the  swing  casements  provided  in  a  jiortion  of  the 
windcms  uear  tlie  ceiling;  in  all  other  seasons  every  cranny  and 
aperture  where  cold  air  can  enter  is  carefully  stopped  up,  and 
if  inlets  for  air  are  provided  during  the  construction  of  the 
building,  they  are  after  a  short  expei-ii^nce  invariably  blocked 
up,  I  may  however,  remind  you  that  any  one  who  takes  the 
trouble  to  examine  the  ventilat^^rs  of  a  public  building  or  nrivate 
residence  in  a  year  or  two  after  the  novelty  of  their  introtluction 
has  worn  off,  finds  such  to  be  generally  the  case. 
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Tlie  effort  to  apply  ventnation  in  tBese  cases,  which  appears 
to  be  the  most  nearly  correct  in  principle  and  which  has  had 
some  success  iu  a  few  cases,  though  not  a.  complete  one,  is  an 
arrangement  of  ^te.im  pipes  in  a  small  trongh  of  water  over 
which  a  current  of  air  from  the  external  atmospliere  is  deflected^ 
and  enters  on  one  side  of  the  room  and  is  <h*awu  across  by  strong 
fans  on  the  opi)osite  side,  discharging  either  into  fines  or  into 
the  open  air.  This  plan  is  not  yet  generally  adopted.  If  a 
strong  winfl  is  blowing  on  the  inlet  side,  it  will  give  much  too 
strong  a  cuixent,  and  if  the  external  atmosphere  be  smoky,  as 
in  a  manufacturing  town  is  usually  the  case,  it  would  also  carry 
with  it  a  large  amount  of  aoot,  which  would  materially  damage 
the  yam  for  sale. 

The  arrangement  also  requires  more  attention  in  such  a 
variable  climate  as  ours  than  wonid  ordinarily  be  given  to 
it,  and  is  not  sufficiently  automatic ;  but  it  is,  as  before 
stated,  perhaps  the  moat  nearly  correct  in  principle  of  any  yet 
tried. 

It  is  evident  that  the  problem  is  both  difficult  and  interesting 
to  secure  at  once,  by  a  practical  working  scheme,  in  all  weathers 
a  nearly  uniform  temperature,  which  shall  in  some  rooms  be 
about  G0°  and  in  other.s  80°  or  90%  ns  needed,  by  the  introduc- 
tion and  extraction  of  currents  of  warm  and  slightly  moistened 
air,  delivered  at  such  levels  and  so  imperceptibly  as  not  to 
damage  such  delicate  threafls,  and  yet  he  so  powerful  as  to 
change  the  atmosphere  and  carry  away  the  dust.  And  there  \i 
the  further  and  most  im]K>rtaat  consideration  that  this  has  to 
he  done  without,  either  in  first  outlay  or  maintenance,  materially 
raising  the  cost  of  production. 

In  ring  or  tlirostlc-spinuing  and  in  doubling  rooms  the  opera- 
tives are  more  numerous,  and  the  heat  is  often  raised  in  summer 
to  a  higli  degree  by  tlie  action  of  the  maehinen' ;  but  there  is 
not  the  same  necessity  felt  to  avoid  draughts  of  air,  and  the 
-v^nndow  casements  are  more  freely  opened,  and  in  some  mstances 
extracting  fans  are  used.  In  other  respects  the  need  of  venti- 
lation is  the  same,  and  as  little  atteudetl  to  as  usual. 

The  various  processes  of  preparing  the  yarn  when  made,  for 
the  use  of  the  weaver  or  other  manufacturer,  and  known  as 
reeling,  winding,  and  warping,  are  carried  on  usually  in  separate 
buildings  at  the  nonnal  temperature  in  summer  and  at  a  tem- 
perature of  about  60°  in  winter;  the  threads  are  leas  exposed 
and,  the  machines  not  moving  so  rapi<Ily,  dust  is  less  trouble- 
some. Ventilation  is  usually  unprovided  for  esce[)t  by  window 
casements,  which  are  opened  in  summer  but  kept  carefully 
closed  at  other  times.  These  processes  are  freijuently  carried 
on  in  connection  with  weaving  where  to  be  used  at  once,  and 
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in  separate  estil>li&hments,  or  in  connection  with  spinning  mills 
wlien  int^ndotl  for  export. 

One  special  jirocessi,  known  as  "  Gassing,"  however,  calls  for 
separate  notice.  In  tliese  machines  fine  tlireads  of  yarn  are 
passed  rapidly  tln-cm^di  small  jets  of  lighted  gas  for  the  purpose 
of  singeing  it,  and  thus  burning  off  the  ahnnjit  microsco|tie  fluff 
and  leaving  the  threads,  two  or  more  of  wliieh  are  also  twisted 
together,  perfertly  smootli  and  hard  on  the  surface,  as  well 
as  shghtly  glossy.  It  will  he  seen  at  once  that  tlie  constant 
wtjrking  over  the  numerous  gas  jets  h  tryhig  to  tlK;  eyes,  throat, 
and  hnigs,  and  also  renders  the  atniosjihere  very  impure. 

Many  efforts  have  been  made,  with  varying  success^  to  im- 
prove these  rooms.  In  some  eases,  where  placed  on  tlie  gi'ound 
floor,  fines  or  channels  for  suj»plying  fresh  air  hy  inlets  at  flitor 
level  have  been  tried ;  but  the  inconvenience  from  the  draught 
to  the  feet  and  petticoat^s  of  the  workers  liave  caused  them 
to  Ix?  invariably  stopped  up.  The  k-ast  objection  is  found 
when  placed  in  an  upper  story  with  other  machinery  beneath; 
the  greater  elevation  from  the  ground,  together  with  the  slight 
movement  of  the  atmosjdiere  canse<l  by  the  motion  of  the 
machinery  beneath,  appear  to  iin(>erceptibly  penetrate  through 
the  flotir  and  liel[)  to  sujiply  a  cutrent  which  feeds  the  powerful 
extracting  fans  generally  used. 

The  process  of  weaving  into  cloth  the  yarn  made  in  the 
spinning  mill  is  generally  ean'ied  on  in  one-story  buildingiS,  lit 
from  the  top  hy  skylights  facing  the  north  :  the  temy)erature 
in  summer  is  the  normal  one,  and  in  winter  is  usually  about  (50*^ 
for  urdinary  weaving,  and  where  hea\y  sizing  is  ased  varving 
f  i*om  an  average  of  ilif  in  some  sheds  to  70"^  in  others ;  and  the 
percent^ige  of  saturation  hy  steam  in  these  works  also  varies 
from  77^  to  S^'^j  and  from  3*3  grains  to  7  grains  of  moistuiv 
per  cubic  foot  of  space.* 

An  escape  for  air  is  usually  provided  near  the  ridge  of  each 
roof,  but  tfiis  is  generally  blocked  up  the  fii'st  winter  and  rarely 
re-opened. 

Tilt*  practice  of  steaming  the  sheds— now  prevalent  in  some 
districts  and  sj>ectal  l>ranchi's  of  t!ie  trade,  so  that  the  weaving 
can  l>e  more  easily  done  in  heavy  sized  gtiods — has  attracted  so 
much  atteution,  and  has  been  so  fully  discussed  elsewhere,  that  I 
need  not  now  bring  it  under  your  notice. 

V  The  onestion  uf  fluoriug  is  one  of  importance,  especially  in 
tlie  mule-spinning  rooms,  where,  fn»m  the  heat  averaging  80** 
at  least,  and  the  active  movements  required  in  piecing-up  the 
brukeu  threads,  the  workers  have  their   feet  bare.     In   these 

♦  Heavy  Sizing  Report^  Ist  Oct,  1883,  p.  4. 
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rooms  boarding  is  generally  used,  and  is  much  the  best;  in 
some  ca»es  tiling^has  been  adopted,  and  also  concrete  floors  faced 
with  cement.  To  both  the  last  named  there  are  serious  objec- 
tjc>ns,  as  the  cold  surface  causes  both  rheumatism  in  the  lower 
limbs  and  the  disease  of  flat  foot,  affectiufr  the  muscles  of  the 
instep ;  the  want  of  tlie  sli«jjht  i^lasticity  found  in  a  boarded  floor 
makes  the  labour  much  more  exhausting,  aud  increiises  the  loss 
of  time  from  sickness.  The  passanje,  for  general  traffic  and 
skips  or  boxes  of  materials,  alongside  the  spinning  r«x»ms,  is 
often  liiid  with  flags,  smd  in  tlieHe  cases  the  witrkers  sometimes 
complain  that  the  cliange  from  the  warm  boards  to  tlie  colder 
surface  of  the  stone  flag,  whilst  the  feet  arc  bare,  strikes  a 
rbeimiatic  chill  up  the  legs.  The  passages  are  much  better  laid 
with  hard  wood  in  narrow  widths,  lai<l  with  the  length  of  the 
wood  at  right  angles  to  the  line  of  traffic,  so  as  to  diminish  any 
risk  of  splinters  entering  the  foot.  In  the  cooler  rooms  and 
on  the  ground  floors  tlie  workers  are  generally  shod,  and  no 
inconvenience  is  felt  from  the  floor  beinij  flaijcred  or  tiled  ;  more 
particularly  as  speciitl  j)rceautioiJs  are  taken  to  keep  them  per- 
lectly  free  from  damp,  which  would  affect  the  carding  engines 
and  other  machinery. 

In  weaving  sheds  there  has  long  been  an  idea  that  the  flags 
should  be  bedded  on  sand  laid  on  clay  or  earth  ;  in  this  res])ect 
following  the  idea  of  the  old  hand-loom  weaver,  who  generally 
preferred  his  floor,  where  practicable,  to  be  of  well-trodden  clay. 
The  condititius  of  power-loom  weaving  are,  however,  so  different, 
that  the  same  rule  does  not  apply,  and  there  is  said  to  be  much 
less  sii'kness  where  the  flagging  has  been  placed  on  a  good  deep 
layer  of  dry  ballast;  and  this  should  always  be  done. 

In  many  of  tlie  American  mills  the  main  passages  in  the 
rooms  are  washed  once  a  week,  and  the  other  portions  of  the 
floor  at  frequent  intervals ;  this  is  done  at  the  rei|uest  of  the 
Insurance  Companies  to  prevent  any  accumulation  of  fluff  or 
dust  on  the  floors,  which  is  also  regularly  removed  from  all 
pipes,  «&c.  The  result  is  to  make  the  rooms  much  sweeter  and 
the  floors  much  cleaner,  more  sightly  and  healthy;  and  the 
adoption  of  such  a  rule  in  English  mills  would  be  a  great 
improvement. 

Whilst  speaking  of  American  mills  it  may  also  be  named 
here  that  m  '*the  American  mills  wardrobes,  with  8e|mrate 
compartments,  are  provided  f<jrr  the  clothes  of  the  work|>eople, 
who  are  allowed  15  minutes  *flxing  time*  before  the  machinery 
is  sto|t[)ed.  The  American  mill  nands  are  very  well  dressed 
outside."* 
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It  is  supposed  that  an  eye  is  kept  on  tlie  work  during  this 
time,  but  there  will  be  a  liability  to  some  loss  both  in  quantity 
and  i|uality  of  work  from  this  practice,  which  will  be  however 
of  such  iminense  value  in  other  ways  as  to  be  well  worth  con- 
sideration fur  [mrtial  adoption  here. 

The  water  closets,  or  other  arrangement  for  disposal  of  ex- 
creta,  naturally  claim  the  next  place  in  the  matters  to  be 
brought  before  you. 

In  many  manufactories  where  the  workshops  are  mainly  on 
the  ground  floor,  and  oidy  males  employed,  tiie  syst^^m  of  the 
conmion  privy  placed  in  blocks  of  live  or  six,  with  a  cesspool  to 
same,  is  still  used ;  and  with  the  object  of  deteiTing  htiterers, 
they  ai*e  ke|it  as  plain  as  ixissilde,  and  uncomfortable  rather 
than  otherwise.  Ihese  are  ntrwcver  being  gradually  superseded 
by  those  built  of  salt  or  other  glazed  bricks,  anJ  fitted  with 
water-closets  similar  in  construction  to  such  as  are  afterwards 
referred  to. 

Where  the  works  are  carried  on  In  buildings  of  several 
stories,  closets  are  generally  provided  on  each  Hoor,  and  arranged 
in  tiers  in  a  projecting  block  forming  an  external  pier. 

The  old  provision  for  these  was  .sinnlar  to  that  said  to  be, 
until  the  last  few  years,  universal  in  Fi'euch  and  other  foreign 
hotels,  viz, :  an  upright  pipe  of  iron  or  socketted  earthenware 
secui*ed  to  the  wall,  and  aaving  obtuse-angled  branches  with 
hop|>er8  and  seats ;  the  excreta  falling  by  grantntion  and  the 
occasional  assistance  of  a  bucket  of  water  to  the  foot  of  the 
upright  pipe,  ami  thence  by  a  short  elbow  making  its  way  into 
a  cesspool.  I  am  glad  to  say  that  I  i\o  not,  |»ersonully,  know  of 
a  single  instance  of  this  system  remaining  in  use  in  this  district. 

Various  causes  retarded  the  use  of  water-closets  in  factories, 
as  there  is  not  only  the  rpiestion  of  the  ex^iense  of  water,  but  of 
repairs  where  there  is  the  sliglitest  possibility  of  a  closet  l)eing 
tlirown  out  of  order  by  use  or  carelessness. 

I  believe  earthenware  hopper  closets,  fitted  with  lead  or 
eartlienware  traps,  and  fixeJ  in  wooden  framing,  AAere  next 
introduced,  and  these,  in  many  cases,  were  prei*ared  to  discharge 
from  the  cistern  by  self-acting  levers,  moved  by  the  weight  of 
the  body  on  the  seat.  Objections  were  felt  to  these  on  account 
of  their  liability  to  be  tlu'own  out  of  order,  the  quantity  of 
water  consumed,  and  the  waste  of  the  material  used  in  the 
manufacture,  and  which  there  were  no  means  of  checking  or 
detecting. 

Trough  closets,  let  off  at  certain  hours  by  on  attendant,  as 
manufactured  by  some  of  the  Scotch  fiims  and  others,  were 
Introduced  to  meet  these  objections,  and  came  into  extensive 
use. 
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Being  made  of  iron  thev  however  soon  became  very  foul  and 
offensive,  and  this  led  to  the  mimuf act  lire  of  them  in  earthen- 
ware, and  various  slight  itn|irovements  have  heen  adopted. 

The  closets  of  this  class  are  generally  re-charged  by  a  self- 
acting  ball  tap,  and  these  are  soon  out  of  order;  in  addition  to 
which,  if  a  [)ieee  of  paper  or  any  other  matter  lodged  on  iim 
Beat  of  the  outlet  valve,  a  leakage  t(x>k  phice,  which  led  to  a 
waste  of  water:  from  these  causes  the  ball  taps  have  been  in 
many  cases  taken  out,  and  ordinary'  taps  substituted,  by  which 
the  attenrlant  charges  the  troui^h  at  his  periodical  visit. 

The  latest  closets  are  of  earthenwai-c,  in  the  vanous  fonns 
made,  and  discharged  by  automatic  syphon  flushing  apparatus. 
In  some  cases  where  the  water  supply  is  obtained  at  the  emt  of 
pum]>iug  only,  improved  forms  of  hopper  closet,  with  trap  com- 
bined, and  discharged  by  the  weight  of  the  body  on  the  seat, 
are  ai^ain  beinij  introtluced. 

The  c[uesfiou  of  tlie  form  of  aperture  in  the  closet  seat  may 
seem  trivial,  but  is  really  of  some  importance  where,  as  in  facto- 
ries, the  cl«»set8  are  to  Ix^  used  by  a  number  of  persons,  any  one 
of  whom,  if  uncleanly  in  habit,  or  suffering  from  infectious 
diseases,  may  cause,  in  the  first  case  annoyance  and  inconve- 
nience, and  in  the  latter  case  serious  dangers  to  others,  who 
may  thus  innocently  be  subject  to  grievous  penalties. 

The  ordinary  shape  is  adapted  to  the  form  of  closet,  but  is 
generally  too  shorts  Where  trough  closets  are  used  opportunity 
38  afforded  t-o  make  the  aperture  a  longer  oblong,  with  rounded 
front,  instead  of  the  ordinary  slightly  oval  form.  By  this 
means  the  back  of  the  ch>set  seat  is  less  liable  to  be  fouled  by 
an  uncleanly  j)erson,  and  the  front  is  less  likely  to  be  infected 
in  the  case  of  its  being  used  by  a  person  sufift- ring  from  venereal 
or  other  similar  disease. 

It  may  be  noted  here  that,  as  in  all  cases  closets  are  rarely 
inspected,  it  is  desirable  to  make  them  give  as  little  harbourage 
for  dirt  in  cornei*s  and  elsewhere  as  jjossible ;  that  they  should, 
for  the  same  reason,  be  well  lighted,  and  the  lower  portion  of 
the  walls  either  faced  with  glazed  bricks  or  painted  with  an 
enamel  or  varnish  paint,  so  a.s  t-o  be  easily  cleaned.  Where  the 
building  is  lofty  the  upper  parts  of  walls  are  best  lime-vvushe<L 

Where  practicable  a  small  ante,  lighted  and  ventilated  on  each 
side,  between  the  main  workroom  and  the  closet  is  exceedingly 
desirable,  and  though  in  many  cases  the  processes  of  workman- 
ship lead  to  a  jealous  exclusion  of  currents  of  coltl  air,  the 
ante  is  valuable  in  such  cases  also.  The  upper  part  of  door  to 
such  ant*i  may  be  glazed  in  all  cases,  and  so  a^jsist  in  preventing 
it  being  a  harlvour  for  loiterers,  into  the  difficulties  of  dealing 
with  whom  I  do  not  propose  to  enter* 
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It  is  often  most  convenient,  especially  in  toi^ms,  to  sup[ily  the 
closets  with  water  purcliiised  hv  meter  from  the  local  authorities, 
anil  the  desire  to  re<luce  thit>  expense  leads  generally  to  very 
defective  tlusliincr ;  and  !t»  the  di.srharires,  when  under  the  care  of 
an  attendant  or  by  automatic  aetluri,  generally  take  place  con* 
secutively,  if  not  simultaneously,  there  are  large  masses  of  solid 
matter  thrown  into  the  drains  at  one  time,  and  the  slight  flush 
not  heing  able  to  carry  thoiu  far  forward,  the  public  sewers  in 
the  neigh  hour  hoo<l  of  large  works  are  apt  to  become  elongated 
cesspDoJin  In  such  cases  the  nnxious  stenches  and  giises  evolved 
are  very  perceptible  at  the  maidudes  in  tlie  pubhc  streets,  and 
often  penetrate  dwellings,  to  the  serious  injury  of  the  inmates, 

I  believe  we  are  not  free  from  instances  of  this  kind  in  our 
own  district  any  more  than  other  localities,  and  it  wonhl  be  well 
if  the  local  authorities,  either  insisted  upon  efficient  Hushing  or, 
in  such  cases,  retjuired  the  |irovision  of  WL'll-ventilated  cessjiools 
for  the  retention  of  the  solid  matter,  and  winch  should  be  cleansed, 
when  needed,  by  them.  The  factory  chimney  may  often  he 
available  to  form  an  active  current  from  sucli  places,  antl  might 
be  made  available  often  for  sewage  ventilation  generally,  if  in 
the  thick  walls  of  the  hiwer  jx»rtiua  flues  were  carried  up  from 
which,  when  the  curi*ent  had  been  raised  to  the  temperature  of 
the  chimney,  vents  might  be  opened  to  the  inside  near  tlit*  top 
of  the  stack. 

8oil  [lipe^  are  generally  carried  up  full  liore  to  the  highest 
point  as  a  ventilator  and  fitted  witb  some  form  of  hood,  but  the 
provision  of  inlet  neiU'  the  l:»ase  to  insure  a  current  thr<»ugli  same 
is  not  always  attended  to.  Where  practicable  it  is  exceedingly 
beneficial  to  carry  a  branch  pipe  ^  in.  or  j  in,  l»ore,  from  a 
nozzle  specially  pr<^>vided  under  the  ch»set  seat  and  above  the 
overflow  line,  tbe  branches  being  cunnucted  tu  a  main,  increasing 
from  j  io.  in  l^in,  nv  2  in,  liore,  the  eml  of  which  tcrniiuates  in 
a  furnace  flue  or  tall  chimney  ;  in  this  way  any  offensive  smells 
from  the  excreta  in  the  hopper  ur  trough  is  drauii  off  by  a 
strong  current,  the  closet  is  also  ventilated,  and  the  odour  is 
less  likely  to  penetrate  into  the  workroom. 

The  refpiii-ements  of  water-su|ntly  for  drinking  purposes  vary 
BO  greatly,  according  to  the  temperature  of  the  rooms  and 
nature  of  the  work,  that  I  can  only  say  generally  that  it  is 
exceedingly  desirable  that  there  shonld  be  an  eflicient  supply 
of  gocKJ  drinking  water,  and  that  in  all  cases  there  should  be 
amfile  provision  for  wasliing  the  Iiands,  &c.  The  fittings  for 
these  are  best  in  all  cases,  ami  most  cleanly  looking,  of  cream- 
coloured  glazed  earthenware. 

In  the  majority  of  cases  cotton-workers  live  near  the  mill  or 
ihed  at  wliich  tliey  are  employed,  but  in  some  instances  the 
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distances  arc  too  great  for  them  to  go  liorae  for  meals,  especially 
fur  lirt*akfast»  for  which  less  time  is  allowed  than  ft>r  diiiner. 
In  all  sTu.'h  cases  wlu'rc  other  provisiuii  cannot  readily  he  found, 
good  airy  and  well  warmed  rrHnns  shmild  lie  jirovided  on  the 
works,  and  littol  with  snitahle  plain  strong  tables  and  seats, 
and  kept  thortinghly  clean  ;  ample  provision  should  be  made  for 
washing  the  hands  and  face,  and  every  facility  given  for  the 
cultivation  of  cleanly  and  decent  habits. 

Tlie  Government  regulations  under  the  Factory  and  Work- 
shops Act,  1><7H,  and  which  hy  an  Order  of  17th  Marrli^  1KS(\ 
were  extended  to  nun-textile  factories  and  workshops,  provide 
as  follows : — 

"  For  the  purpose  of  securing  the  observance  of  the  require- 
ments of  this  Act  as  to  clean hness  in  every  factory  atid  w^ork- 
shop,  all  the  inside  walls  of  the  rooms  of  a  factory  or  workshop, 
and  all  the  ceilings  or  tops  of  such  roonif?  (whether  sncli  walls, 
ceilings,  or  tops  be  plastered  cir  not),  and  all  the  passages  and 
staircases  of  a  factory  or  workshop,  if  they  have  not  been 
painted  witli  oil  or  varnished  once  at  least  within  seven  years, 
shall  be  lime-wasljed  f»nce  at  least  within  every  fourteen  months, 
t*)  date  from  the  f)erind  wlien  last  lime-washed  ;  and  if  they  have 
been  so  painted  and  varnished,  shall  be  washed  with  hot  water 
and  soap  once  at  least  witlnn  every  fonrteeu  months,  to  date 
from  the  period  when  last  washed." 

It  is  e^Hilent  from  the^e  that  the  lime-washing  will  be  the 
most  convenient  to  do  in  factories,  anil  sncli  is  almost  universjdly 
tlic  cascj  and  on  the  whole  is  carefully  carried  out.  There  are, 
however,  instances  in  which  it  is  very  perfunctorilv  performed, 
and  only  the  flats  of  the  ceiling  and  sides  of  the  Warns  visible 
from  the  door  of  the  room  are  done  annually  with  the  hope 
that  these  will  pass  the  glance  of  IL  ^^.  Inspector,  who,  it  is 
needless  to  say,  when  tfie  same  is  detected  enforces  a  due  per- 
formance of  the  regulations. 

In  conclusion,  it  is  perhaps  needful  to  say  that  it  seemed 
more  appropriate  to  the  occasion  and  place  of  meeting,  as  well 
as  prnliiioly  more  useful,  to  deal  with  one  special  class  of  works 
rather  than  to  refer  slightly  to  the  large  number  of  facts  and 
Ipeciai  trade  novelties  wliich  the  extensive  nature  of  the  general 

'a  and  range  of  inventions  would  allow, 

I  Tear  that  tins  may  have  caused  the  jiaper  to  be  less  inte- 
resting: and  generally  attractive  than  otherwise,  but  hope  that  it 
may,  hy  calling  attention  to  the  special  Held  of  observation,  be 
nevertheless  of  some  service  to  the  community  among  which 
I  dwell. 


234 


BAKJTJLBT  APPABATUa  DT  FACTOEIBS. 


Prof.  T.  Haythe  Lewtb,  F.S.A.  (London),  remarked  that  the  paper 
just  read  must  be  extruiiielj  interesting  in  a  district  such  as  this,  and 
njining  from  a  gentleman  so  thoroughly  acquainted  with  the  different 
kiBda  of  works  about  Bolton.  Hb  (the  President's)  own  knowledge 
of  the  district  was  inKiilTicipnt  to  allow  him  to  make  any  detailed 
observatiomj  on  the  aubit*L't.  Mr.  Brad.sbaw  had  gone  \eTy  fully  into 
details,  ^j.*;.,  the  difficulty  of  getting  ventilation  without  draughts. 
They  found  over  and  over  again  in  their  eiperieoce,  that  whenever 
openings  had  been  made  for  ventilation,  they  were  stopped  up  by  the 
persons  who  used  the  rooms.  How  this  difficulty  was  to  be  got  over 
was  not  made  quite  clear  in  Mr.  Bradshaw's  paper,  Mr.  Brad^haw 
had  alluded  in  his  paper  to  the  subject  of  cleanliness,  and  made  it 
one  of  his  great  points,  and  upon  this  they  could  all  thoroughly  agree 
with  him.  Without  cleanliness  there  coidd  be  no  cheerful  home,  and 
scarcely  could  there  be  a  healthy  one. 


Mr.  E.  C.  EoBiNS,  F,S.A,,  F.E.I.B.A.  (London),  said  that  in 
opening  the  discussion  he  might  inform  the  section  that  he  had 
received  that  morning  various  papers  from  the  veteran  philan- 
thropist, Mr*  Kdwin  Cbadwick,  who  took  a  great  interest  in  the 
proceedings  of  the  Congress.  Especially  applicable  to  this  section 
was  a  paper  (much  too  long  to  be  read,  but  which  would  doubtless 
appear  in  the  Transactions),  which  liap[)ened  to  be  on  a  subject  quite 
in  harmony  with  that  which  they  were  now  discussing;  it  waa 
entitled  *'  VentUa/ion  of  airffom  wuperior  laffers  in  p!ac€  of  inferior' 
hycrar  The  suggestions  in  the  paper  were  not  unconunon  to  many 
of  them,  and  were  simply  directed  to  enforce  the  condition  that  the 
incoming  air  should  be  taken  from  a  higher  level,  rather  than  from  the 
surface  of  the  gn>und,  which  waa  most  usual,  in  connection  with 
which  he  gave  illustrative  instances  of  an  interesting  character  from 
various  parta  of  the  world.  Mr.  Robins  proceeded  to  observe  that  in 
providing  for  the  ventilation  of  rooms  the  inlets  for  fresh  air  were  aa 
important  as  the  outlets  Ibr  foul  air,  and  that  in  their  arrangements 
for  bringing  in  the  fresh  air  architects  should  be  careful  to  know 
what  were  the  circumstances  affecting  the  quality  of  the  atmosphere 
surrounding  the  building.  At  the  University  College  laboratories  at 
Dundee  the  air  was  brought  in  from  the  upper  part  of  the  building 
by  a  descending  shaft,  trom  which  frt'sh  air  was  admitted  to  the 
lower  part  of  the  building,  and  v^as  then  brought  in  under  pressure. 
There  were  many  buildings  in  which  the  same  method  had  been 
adopted.  But  he  had  a  strong  objection  to  the  use  of  long  Hues  for 
the  introduction  of  air,  because  they  could  not  k>  got  at  for  the 
purpose  of  cleaning,  and  had  a  tendency  to  accumulate  impurities. 
To  bring  fresh  air  from  the  upper  part  of  a  building  by  tubes,  and 
then  to  pass  it  through  flues  iti  the  walls,  was  not  he  thought  2k 
desirable  thin^.  His  opinion  was  in  favour  of  letting  every  room 
have  its  air  brought  directly  in  through  eiternal  gratings,  commu- 
nicating  with  coO  cases,  within  which  the  heating  pipes  could  be 
BO  arranged  that  the  fresh  air  might  be  warmed  as  it  passed  into  the 
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room  in  winter  time.  Such  a  system  was  certain  to  act  if  arrange- 
ments were  made  tx)  extracfc  the  foul  air  by  artiMcial  means^  and  so 
change  the  air  at  least  four  times  in  the  hour.  The  sucking  out  of  the 
foul  air  necessitates  its  replacement  by  pumr  air,  and  the  introduction 
of  vertical  air  currents  well  distributed  eliminated  draughts. 

Mr.  A,  E.  EocLBS  (Chorley)  had  been  connected  with  cotton  mills 
for  forty  years,  and  had  taken  some  iutereat  in  ventilation.  His 
opinion  was  that  the  greatest  mndunt  of  Tentilation  could  be  obtained 
when  the  workers  were  absent  from  the  mills,  either  during  the  night 
or  their  meal  hours.  On©  of  the  reasons  why  workpeople  would  not 
hare  ventilators  o]M^n  was  because  a  sufficient  number  of  them  to  be 
etJicieut  was  not  placed  in  the  milb.  t^omething  like  the  case  in  that 
room  in  which  they  were  at  present  assembled.  There  wem  four 
windows  in  that  room,  but  only  one  >\aa  opened;  now  if  all  the  four 
windows  on  one  side  were  opened  the  velocity  of  the  air  would  only 
be  one-fourth  of  what  it  was  with  one  opened.  In  hia  opinion  it  was 
high  time  they  had  a  change  in  the  matter  of  the  ventilation  of  their 
public  buildings.  It  was  certain  they  could  not  get  any  pyrcr  air 
inside  than  that  which  was  to  he  obtained  outside  public  bidldings, 
and  they  had  better  have  a  little  soot  fall  amongst  their  furniture  than 
hare  their  lungs  filled  with  carbonic  acid  gas.  In  hia  dii^trict  they 
had  followed  the  system  of  ventilating  the  factory  and  school  when 
the  people  were  out,  and  they  had  derived  from  it  great  advantages. 

Prof.  H.  EoBrN'soN,  M.Inst.CE.  (London),  thought  it  ought  not  to 
be  taken  for  granted  that  dust  and  dirt  could  not  be  removed  from 
air.  The  very  best  remedy  was  to  introduce  a  layer  of  wool  into  ft 
Tobin  or  other  tube  which  conveyed  the  fresh  air  from  the  outwide. 
He  did  not  think  it  was  desirablo  they  should  have  the  dust  from  the 
outside  brought  into  the  room  at  alJ,  when  by  very  simple  methods 
they  could  remove  it  by  scnwning  the  matters  in  suspension  from  the 
external  air  prior  to  its  introduction* 

Mr.  Jomr  Leach  (Bolton)  did  not  wish  to  say  much  with  regard 
to  the  ventiktion  of  factories.  He  wished  rather  to  dirtx-t  attention 
to  school  buildings.  The  Board  of  which  he  was  chairman  had  just 
completed  the  erection  of  a  new  schcn^l  in  the  borough,  and  they  had 
been  rather  eiercised  to  know  in  what  way  they  might  best  promote 
the  ventilation  of  that  building.  After  considerable  uivestigation, 
they  had  come  to  the  conclusion  that  the  best  means  was  to  admit  air 
by  Tobin  tubes,  or  some  similar  apparatus,  and  then  have  upright 
shafts,  with  an  opening  into  each  room  supplied  with  a  Bunsen's 
burner  to  create  a  draught,  and  to  remove  by  that  means  the  foul 
air  from  tbe  several  parts  of  the  building.  In  schools  containing  a 
thousai^d  children,  where  the  surroundings  of  many  of  them  weiie  not 
of  the  pleaaimtest,  and  the  children's  clothes  not  of  the  sweetest,  they 
required  an  amount  of  ventilatien  and  fresh  air  which  he  thought  was 
greater  than  that  required  in  factories.  Ho  thought  it  was  highly 
important   that  the  ^urromidings  of  these  children  should  be  aa 
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hpftltby  as  possible,  and  hp  should  hail  with  satiafaction  the  adoption 
of  gome  system  of  ventilation  at  once  simple,  inexpensive,  aod 
automatic.  The  Board  were  reeora mended  to  try  a  great  many 
systems.  Some  said  it  was  suflicient  if  they  provided  for  the  supply 
of  air,  and  not  for  its  exit ;  whilst  others  provided  for  its  exit,  and 
not  for  its  entrance.  In  others  which  were  mentioned  they  required 
a  gas  en ^ne  and  appliances  of  various  kinds,  working  archimedean 
screws,  and  other  systems  for  expelling  the  foul  air.  He  should,  how- 
ever, be  very  glad  indeed  if  that  section  could  assist  them  in  arriving 
at  gome  effective  means  of  ventilating  these  difficult  buildings. 

Mr.  N.  SiMMOKS  (Bristol)  said  the  gentleman  who  read  the  paper 
appeared  to  have  some  difficulty  in  keeping  out  the  soot,  hut  he 
thought  this  diniciilty  could  be  met  by  cotton  filters.  He  had  seen 
them  used  in  many  cases  with  very  great  advantage.  He  had  had 
some  experience  in  the  ventilation  of  schools  and  other  places,  and  he 
had  invariably  found  the  »Sherringham  system  to  be  very  useful.  They 
could  put  them  at  any  height  they  thought  fit — ^generally  above  the 
head.  By  that  means  they  could  get  a  lateral  pressure,  and  could 
regnlat>e  t!ie  supply  just  as  they  desired  by  partly  opening  or  closing 
the  aperture  on  the  opposite  side.  That  system  was  well  known,  and 
was  described  in  "  Galton'a  Healthy  Dwellings.'* 

Mr.  NoRBi'HT  (Leigh)  thought  Mr.  Bj-adshaw  had  very  wisely 
confined  his  remarks  to  one  particular  kind  of  ventilation — the  venti- 
lation of  lactones  and  workshops.  The  paper  was  an  excellent  one, 
and  dealt  ^vith  everything  that  could  be  said  on  the  subjeti:..  He  had 
had  some  experience  in  the  ventilation  of  mills,  being  an  inspector. 
Mr.  Bradshaw  anticipatetl  tjie  greatest  defect  there  was  al>out  the 
whole  thing  when  Iw  referred  to  the  privies,  and  reprobated  the  old 
system.  Mr.  Bradshaw  seemed  to  be  very  hopeful  that  the  old 
Byet^m  was  very  rare.  He  himself  only  wished  that  hope  were  well 
founded,  Imt  as  a  matter  of  fact  it  was  not  well  foundet!.  Mr.  Brad- 
shaw  had  probably  mainly  to  do  with  new  mills,  and  he  had  no  doubt 
that  in  the  mills  Mr,  Bradshaw  erected  proper  means  were  taken  t^o 
prevent  the  difficulty  to  which  he  would  refer.  In  many  of  the  old 
mill*  and  weaving  sheds  he  knew  that  a  villainous  system  of  priviea 
connected  with  sewers  existed,  and  these  priviea  being  usually  placed 
in  a  cool  place,  and  the  atraosphere  of  the  mill  becoming  heated  to  a 
very  high  degree,  the  air  they  reaJly  got  in  the  mills  actually  came 
from  the  clo»et«,  and  through  what  Mr.  Bradshaw  had  well  described 
AS  an  elongated  ce8.!ipool. 

Mr.  J.  HoNTBTMAN,  F.m.B.A.  (Glasgow),  said  one  of  the  diflTiculties 
of  ventilation  pointed  out  by  Mr.  Bradshaw  in  the  case  of  these  mills 
was  the  necessity  of  keeping  up  the  heat  of  the  atmosphei'e.  That  con- 
siderably complicated  the  matter,  but  he  thought  it  pointed  to  this, 
that  the  extraction  of  air  should  be  from  the  floctr  line.  If  they  ex- 
tracted the  air  from  the  upp<?r  part  of  the  room  they  of  course  got  rid 
of  the  bad  air,  but  they  wasted  heat.    They  might,  however,  maintaiii 
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a  very  bigh  temperature  and  effect  the  necessary  removal  of  air  if 
they  extracted  from  the  floor  level.  As  to  water  eloaets,  he.  had  long 
had  fcht^  idea  that  those  for  mills,  railway  stations,  and  similar  places 
to  which  large  numbers  have  access,  ought  to  have  no  seats  at  all.  It 
,  was  quite  aa  easy  matter  to  make  an  adaptation  of  basin  which  with 
a  movable  bar  could  be  quite  as  easily  un^d  the  one  way  as  the  other. 
He  thoiight  this  of  considerable  iniportaiice. 

Mr,  EoGERS  Field,  M.Inst.C.E.  (London),  expressed  his  apprecia- 
tion of  the  value  of  the  paper  read  by  Mr.  Brails  haw.  It  was  of  great 
importauoe  in  dealing  with  thin  question  of  ventihition  by  ortiHeial 
means  that  they  should  know  the  rt^liitive  value  of  the  various  ap- 
pliances for  mo\  ing  air.  In  the  Exhibition  which  had  just  bt:*en 
opened  they  had  fortunately  a  goodly  nmnlxT  of  veJitilating  fans  and 
eimilar  appliances,  and  the  members  of  the  Congress  might  see  them 
rorking  as  it  were  wide  by  side,  These  applianees  would,  moreover, 
be  practically  tested  in  London  before  the  awards  of  the  Judges  were 
made,  and  the  resulta  of  these  testa  would  duubtleus  be  very  valuable 
to  those  who,  like  a  preWous  sjieaker,  were  seeking  for  a  settlement  of 
the  best  meaas  of  aecm-iiig  ventilation  for  schoola,  &c. 


Mr,  E.  C.  Robins,  F.S.A.  (London),  said  that  where  there  waa 
no  engine  or  apparatus  giving  motive  power  such  as  would  turn  a 
fan,  thry  required  some  simple  automatic  method,  lie  had  had  some 
personal  experience  in  regard  to  the  use  of  Tobiu^s  ventilators,  by 
which  it  was  sought  to  introduce  air  in  such  a  manner  that  it  should 
not  at  once  move  laterally,  but  should  rise  vertically  and  gi-adually 
disperse  itself.  This  was  the  main  merit  of  Tobin'e  tubes,  of  which, 
by  the  way,  Mr.  Tobin  was  not  the  original  inventor^  for  as  he  had 
shown  elsewhere  the  invention  was  really  about  a  hundred  years  old. 
However,  the  system  was  very  useful,  and  he  had  seen  it  carried  out 
with  great  benefit  in  the  ophthalmic  ward  of  St.  George's  Hospital. 
In  this  room  there  were  about  eight  or  ten  of  these  ventilators 
admitting  the  air,  and  though  there  was  no  other  outlet  than  the  fire- 
place, and  the  patients,  whose  diseases  made  them  especially  sensitive 
to  a  draught,  were  sitting  round  the  fire,  yet  there  was  a  general 
feeling  of  comfort,  and  certainly  no  draughty  the  air  rising  from  the 
ventilators  and  passing  slowly  up  to  the  ceiling  and  down  to  the  floor 
in  circular  waves  until  the  extracting  fire  was  reached.  Certainly  in 
that  room  the  ventilation  was  eminently  successful,  but  be  knew 
many  others  in  which  it  was  not.  Where  this  method  was  adopted, 
and  tliey  had  no  fireplace,  or  at  leust  no  foe  in  it,  they  might  adopt 
the  system  of  having  outlet  gratings  to  verticjil  flues  in  the  walla 
to  carry  off  the  vitiated  air,  aspirated  by  a  gas-jet  at  the  bottom.  He 
Lad  himself  tried  the  system  in  wards  and  in  school  durmit^jries.  The 
gas  might  be  so  applied  as  to  serve  the  double  purpose  of  causing  the 
up  draught  and  Eghting  the  room  at  the  same  time.  If  they  had  not 
this  gas  jet  burning  they  might  lind  that  a  dow^n  draught  instead  of 
an  up  dmught  existed  in  the  so-called  extract  flues.     Where  there 
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was  a  heflting  apparatuB»  t!iey  might  use  coils  of  pipes  both  in  the 
inlet  and  outlet  8hai\fl.  On  this  principle  he  had  himself  heated  and 
?eEtilat**d  tlje  North  T>ondon  Collegiate  School  for  Girls*  The  freah 
air  was  introduced  and  the  bad  air  extracted  hy  means  of  coila  of  hot 
water  pipes  in  the  inlet  and  outlet  flue&.  In  the  g^reat  hall  there 
wem  ojjenings  in  the  ceilings,  and  the  vitiated  air  waa  conducted  to 
each  end  of  the  trian^lar  space  in  the  apex  of  the  roof,  whence  it 
was  discharged  through  large  vertical  aii  shafts  rising  some  distance 
above  the  ridge,  at  the  hise  of  which  shafts  hot  water  coils  were 
placed,  and  kept  heated  both  in  winter  and  in  uummer  by  a  special 
boiler.  In  the  great  halt  there  were  often  seven  or  eight  hundred 
people  who  had  almost  perfect  immunity  from  bad  air  or  draught, 
A  similar  arrangement  had  been  Rdopteil  by  himself  at  the  Society  of 
Arts.  In  that  case  there  wn^  a  shaft  three  feet  sauare  going  from  the 
basement  to  the  top  of  the  building,  and  immeaiately  adjoining  the 
hall.  He  placed  at  the  top  of  that  shaft,  a  coil  of  pipes,  and  he 
connected  the  ceiling  ventilators  by  zinc  tubes  through  the  roof  with 
this  shaft,  and  thus  drew  out  all  the  bad  air..  The  fresh  air  was 
admitted  to  the  room  through  five  openings  fitted  with  canvas  screens, 
the  air  from  which  passed  over  heating  pipes,  and  was  dehvered  into 
the  hall  through  horiTionta!  gratings  the  whole  length  of  one  side 
of  the  hall.  It  was  very  desirable  that  an  investigation  should  be 
made  as  to  the  value  of  the  different  fans  in  the  present  exhibition, 
because  he  had  had  to  take  fans  out  which  were  found  t^i  be  un- 
suitable, either  on  account  of  their  noise  in  working,  or  failure  to 
withdraw  a  eulhcient  volume  of  air.  Tlie  i^haft  on  the  delivery  side 
of  th©  fan  should  l>e  as  wide  and  open  as  pos*iihle  to  give  free  scope 
for  the  expulsion  of  the  air,  and  the  more  direct  the  action  the  better — 
©very  right  angular  turn  in  the  clmuneh*  halved  th©  force  of  the 
extracting  current. 


I 


Mr.  Tost  Nansox  (London)  thought  there  was  a  point  in  Mr. 
Bradshaw*8  very  able  paper  which  had  quite  been  lost  ^ight  of*  that 
was:  that  it  was  not  only  necessary  to  introduce  fresh  air  at  a  certain 
temperature,  hut  tliat  it  should  also  t>e  introduced  with  a  certain 
percentage  of  moiwtxu'e.  He  thought  that  this  could  be  attained 
by  passing  it  over  a  trough  of  steaming  wat43r.  It  would  be  at  once 
aeen  that  if  the  air  wan  sent  into  an  air  chamber,  and  then  deflected 
over  this  trough  of  steaming  water,  there  could  not  be  brought  in 
with  the  moistened  air  those  sooty  particles  which  had  been  com- 
pluined  of.  Then  they  had  heard  several  remarks  about  fans,  but 
Mr,  Bradshaw  had  cUmrly  shown  the  necessity  of  changing  the  air 
with  the  least  possible  motion,  and  in  his  (Mr.  Xanson's)  opinion, 
the  use  of  fans  would  create  such  a  considerable  agitation  of  th© 
ur  as  to  render  their  use  impracticable.  Why  should  they  not  liave 
the  air  brought  in  by  a  series  of  trunks  and  comparatively  small 
ventilators?  They  would  oiily  have  to  increase  the  number  in  exact 
ratio  with  the  »ize  of  the  room  they  wanted  to  ventilate.  He  bad  not 
til©  same  objection  to  the  trunk  and  chamber  systeni  that  Mr.  Bobina 
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had.  It  had  been  eaid,  and  he  was  sure  that  Mr,  Eogers  Field  would 
agree  with  him  on  this  point,  that  it  was  po^j^ible  to  keep  a  drain  as 
clean  as  a  drinking  jug,  if  they  only  took  pains  with  it;  and  the 
keeping  of  those  trunks  clean  wan  simply  a  matter  of  detail  in  con- 
struction. By  a  svfiteni  of  doors  they  could  be  cleaned  out  weekly, 
though  he  did  not  think  it  would  be  necessary  to  clean  them  out  more 
than  monthly.  As  to  the  filtration  theory,  he  thought  the  cotton 
filter  waa  practically  out  of  the  question.  In  a  cotton  factory  they 
would  hare  to  clean  these  cotton  iilters  twice  a  day,  or  they  would 
get  clogged  op.  And  with  regard  to  the  removal  of  the  fotil  air,  he 
thought  it  should  be  attained  by  tke  ordinary  fixed  indMced-curreot 
ventilators. 

Mr.  T.  CJonTTOLLT  said  that  he  thought  one  point  appeared  to  be 
very  often  lost  sight  of :  the  tubes  were  frequently  too  large  and 
wide  and  too  few,  so  that  they  got  a  strong  current  from  each  inlet, 
producing  a  very  disagreciible  draught.  In  his  opinion  they  ought  to 
be  very  long  and  very  narrow,  not  more  than  an  inch  in  depth. 
They  beheved  in  having  the  walls  and  floore  cemented,  and  in  this 
case  there  waa  no  danger  whatever  of  getting  in  any  impurity 
through  the  soil.  The  air  being  pumped  into  the  chamber  room  waa 
therefore  under  pressure,  so  that  there  was  no  chance  of  air  from  the 
outside  permeating  into  the  ruojn.  With  regard  to  cotton  filtering, 
had  it  not  been  found  by  persons  of  practical  experience  that  where 
utilised  it  interfered  very  materially  mth  the  current  ? 

Mr.  Heebbet  Flbtchee  (Bolton)  said  he  had  made  practical 
application  of  cotton  filtering,  though  not  in  a  cotton  mill,  but  in  his 
own  house.  He  kept  a  window  open  in  the  cellar,  and  lixed  in  front 
of  it  a  large  frame,  over  which  he  threw  a  calico  bag  about  six  feet 
square,  entirely  covering  the  window  ;  the  air  in  passing  through  the 
bag  left  a  large  portion  of  its  impurities  on  the  inner  side  of  the  bag. 
The  bag  soon  became  very  dirty,  but  was  ready  for  use  again  afber 
washing.  Ilia  house  was  within  the  Borough.  The  texture  of  the 
calico  was  coarse,  but  the  **  nap "  was  "  raised  "  by  some  process  in 
the  mill.  Mr.  Fletcher  concluded  by  inviting  the  memlxTs  to  hia 
colliery,  where  they  might  see  the  boilers  hard  fired,  yet  emitting  no 
smoke,  and  have  the  opportunity  of  descending  a  mine  where  the 
subject  of  ventilation  is  necessarily  the  first  to  which  the  attention  of 
the  management  is  always  directed. 


Mr,  LiACH  (Bolton)  said  that  it  had  been  remarked  that  in  a 
London  Hospit-al  the  ventilation  was  produced  satisfactorily  by  means 
of  Tobin's  tubes  around  the  room.  He  wished  to  ask  whether  the 
Tobin's  tubes  were  on  two  sidefl  of  the  room  only,  or  otharwi»e. 

Mr,  E.  0.  EoBDfs,  E.S.A.  (London),  said  in  reply,  that  the  room  in 
question  was  square,  and  as  far  as  be  could  re; member  there  were 
three  tubes  on  each  side  —  perhaps   twelve  altogether ;    he  also 
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remarked  that  canva=?  tops  to  the  tu!>es  were  of  little  use  unless  oHen 
examined  and  cleaned.  Tbey  were,  however,  very  eSectual  in  keepuig 
out  blacks,  but  the  Moius  U'ater-spray  was  a  better  plan  for  that 
purpose. 


'Mr.  Dablbt  (Leeda)  pointed  out  that  Mr.  Bradshaw  had  headed 
his  paper  "Sanitary  Apparatus  tor  Convenience  in  factories.** 
Hospitals  and  schools  had  been  introduced  into  the  diseussion, 
whereas  the  subject  under  deliberation  was  facloriea,  Mr.  Bradshavir 
wished  it  to  be  understood  that  he  was  not  pushing  some  speciality 
in  connection  with  sanitary  apparatus  lor  the  convenience  of  factories. 
No  one  supposed  he  was.  It",  however,  there  were  any  special  system, 
he  should  be  very  glad  to  know  it,  and  would  like  to  have  it  put 
before  the  meeting.  Ventilation  was  a  problem  which  the  greatest 
men  of  the  day  considered  unsolved.  There  was  an  important  foctor 
which  had  not  been  touched  upon — p;scept  by  Mr.  Bradshaw^that 
day,  vix.,  varying  climate.  A  fall  in  the  temperature  of  ten  degrees 
was  not  an  unconimon  thin^,  but  was  one  which  would  create  a  great 
difficultj  in  keeping  up  the  temperature  of  the  factory  and  maintain- 
ing a  thorough  veolihition.  One  of  the  principal  reasons  why  people 
closed  the  inlets  waa  because  they  would  be  warm,  and  therefore  they 
got  one  bi^neht  at  the  sacrifice  of  another.  There  was  a  great  difficulty 
in  cn^ating  and  keeping  up  the  temiKTatm-e  and  at  the  same  time 
giving  the  quantity  of  air  requisite  for  ventilation.  Turning  to  the 
question  of  factory  closets,  he  would  like  to  know  whether  there  were 
any  closets  and  drains  ventilated  by  chimney  8haf\8.  His  experience 
taught  him  that  they  were  more  the  exception  than  the  rule,  for  the 
Bimple  reason  that  a  number  of  chimney  shafts  were  built  of  in- 
eufficient  capacity  for  the  duties  they  had  to  perform  in  connection 
with  ordinary  ste«ni  boilers.  If  such  chimneys  were  called  upon  to 
also  ventilate  closets,  it  would  be  found  to  reduce  the  draught  in  the 
boilers,  and  thus  create  a  dilhculty  m  maintaining  steam.  In  con- 
clusion, he  trusted  they  would  get  from  Mr.  Bradshaw  some  definite 
answer  on  the  subject  of  the  particular  system  of  ventilation  he 
recommended. 

Mr.  E.  Sebobaut  (Bolton)  said  the  practical  experience  of  ventila- 
tion he  had  had  was  in  connection  with  that  at  the  fever  hospital  in 
Bolton.  They  had  recognized  the  great  difficulty  that  existed  in 
regard  to  ventihition,  and  were  satisfied  that  in  order  to  have  it  elH- 
cient,  it  should  be  an  free  as  possible  from  any  mechanical  contrivance 
that  was  liable  to  get  out  of  order.  He  thought  they  had  succeeded 
fairly  satisfactorily.  They  had  had  ventilators  introduced  whereby 
the  wards  might  be  kept  at  a  proper  temperature  in  winter  and 
mode  cool  in  summer  with(mt  cold  air  being  directly  introduced. 
There  wiu*  a  special  f^ort  of  catch -pit  underneath  the  ground  whioh 
caught  the  air  trotu  the  outride  and  then  it  was  passed  along  troughs 
running  round  the  wards,  and  having  been  heated  was  introduced 
uuder  each  bed,  a&d  by  means  of  shafts  conveyed  over  each  of  theui 
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at  a  distance  of  about  ebc  feet  from  the  ground ;  inside  the  top  of 
each  abaft  tbey  had,  in  a  movable  drawer,  a  sort  of  diapbragm  with  a 
covering  of  worsted  which  intercepted  the  dust  and  any  objectiauable 
particles.  Thus  the  air  was  introduced  warm,  free  from  dust,  and  bo 
as  to  obviate  any  draught ;  these  were  conditions  he  thought  they 
ought  always  to  aim  at.  They  had  also  in  their  wards  an  arrange- 
ment which  be  thought  was  highly  essential  for  removing  burnt  gas, 
which  they  considered  very  deleterious  to  the  health  of  people  in  a 
bospital.  They  had  a  special  arrangement  which  he  thought  was 
worth  looking  at :  it  was  in  the  shape  of  a  cap  over  each  gm  bracket, 
which  was  so  arranged  that  the  burnt  ga»  was  conducted  by  means 
of  a  tube  an  inch  and  a  half  in  diameter  through  the  ceiling,  and  so 
paaaed  out  of  the  room  by  means  of  the  ventilators.  If  the  current 
waa  not  satisfactory  they  \iere  able  to  rectify  it,,  and  so  at  all  times 
to  take  away  from  the  wards  the  burnt  gaa  \Thich  was  so  prejudicial 
in  living  rooms.  They  were  also  able  to  collect  the  foul  air  from  the 
wards  and  withdraw  it  by  means  of  the  current  induced  by  the  hot 
air  through  the  ventilators.  In-  conclugion^  the  doctor  invited  those 
members  of  the  section  so  disposed  to  visit  the  hospital  that  after- 
noon, where  he  could  more  clearly  explain  the  methods  of  ventilation, 

Mr.  J.  J,  Bradshaw  (Bolton),  in  replying,  said  he  did  not  wish 
to  ext^jnd  the  time  by  entering  into  the  general  question  of  ventila- 
tion. He  poiuted  out  that  in  a  room  20  ft.  by  16  ft.  by  lii  ft., 
which  contained  about  4,000  cubic  feet  of  space,  the  Tobin  tubes 
were  often  closed.  The  rooms  in  the  Bolton  Town  Hall  were  venti- 
lated by  their  means,  and  the  clerks  complained  strongly  of  the 
draught  when  the  wind  was  in  the  direction  of  the  tubes.  The  wind 
came  in  with  great  force,  and  they  were  often  fltop])ed  up  with  l)ookf 
or  something  uf  that  sort.  This  showed  the  difficulty  of  ventilation 
in  a  small  room  :  but  increase  the  area  of  that  apartment  from  4,t>00 
cubic  feet  to  8U0J)(K}  cubic  feet,  and  what  a  diiT**rence  that  would 
make.  Added  to  this,  they  had  a  fibre  to  niaiiipulat©  which  was  as 
sensitive  as  a  thermometer,  and  which  under  given  conditions  they 
could  not  work  at  all  because  it  would  drop  oft*  Under  all  circum- 
Btances  the  ordinary  expedients  of  filtering  the  air  by  folds  of  cotton 
wool,  or  anything  of  that  sort,  became  totally  unappiicable,  because 
the  work  had  to  be  done  on  so  large  a  scale,  and  all  the  time  they 
had  to  bear  in  mind  the  delicacy  of  the  material  upon  which  they  were 
working.  Fresh  air,  admitted  as  it  frequently  was  by  liirect,  or 
alightly  indirect,  inlets  from  the  atmosphere,  meant  to  the  manu- 
facturers iocreased  coal  consumption  in  the  w^inter,  because  the 
temperature  of  the  room  must  be  maintained  to  avoid  damage  to 
the  material.  He  was  not  recommending  any  special  system  of 
ventilation  because,  to  tell  the  truth,  he  did  not  know  of  anything 
that  answered  the  purpose  absolutely  well.  He  had  plans  of  his 
own,  but  he  had  not  brought  them  bi?fore  the  meeting  for  the  simple 
reason  ibut  he  had  not  given  them  a  successful  trial  on  the  scale 
required  for  buildings  of  that  class.  The  varying  temperature  of  the 
atmosphere,  and  the  necessity  of  preventing  draughta^ — ^which  was  a 
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thing  common  to  all  Bystema  of  ventilation  on  either  a  eratdl  or  large 
scalti'^ — were  difficulties  that  seemed  too  great  to  overcome  in  old 
byildinga :  he  thought  he  could  see  his  way  to  achieve  it  in  new 
buildinga,  where  a  special  pro  vision  could  be  made.  Manufacturera, 
in  erecting  a  large  mill,  were  generally  compelled,  from  prudential 
reasone,  to  regulate  every  penny  of  their  expenditure :  if  an  expendi- 
ture of  some  himdreds  of  pounds  were  proposed,  the  manufacturer 
wanted  to  know  what  he  was  to  get  in  return  for  it»  and  to  see  an 
example  of  the  contrivance  in  actual  operation.  They  were  all  willing 
for  aome  one  else  to  "  bell  the  cat,"  Tim  was  one  of  the  difficulties 
they  had  to  overcome.  He  knew  of  no  scheme  that  cuuld  be  applied 
to  existing  buildings  with  a  guarantee  of  perfectly  satisfactory 
results.  Ihat  was  a  reason  why  he  did  not  name  anything  of  that 
kind  and  bring  it  before  the  conference.  Mr,  Norbury^s  observations 
might  apply  to  other  buildings,  but  not  to  the  cotton  mills  of  Leigh, 
With  regard  to  Mr.  Honeyman's  remarks,  he  was  sure  that  that 
gentleman  had  never  worked  in  a  cotton  mill,  or  he  would  not  have 
made  the  proposal  he  did  with  regard  to  closets  in  cotton  mills. 
After  people  had  been  employed  five  or  six  hoyrs  he  thought  there 
ought  to  be  some  reasonable  provision  for  comfort,  and  that  at  the 
same  time  every  precaution  should  be  taken  to  prevent  the  possibility 
of  annoyance  or  danger  arising  from  it. 

Prof.  T.  IIatter  Lewis,  F.S,A.,  remarked  that  there  was  no  fear  of 
any  one  considering  Mr.  Bradahaw's  paper  anything  but  interesting. 
It  had  bn>ught  about  a  valuable  discussiou,  and  personaUy  he  was 
much  indebted  to  him. 


On  ♦•  Village   Water  Su^ 

Assoc. 


hi/  Stephen  HAHBrNo  Terry, 

eni,ListC.E. 


The  excessive  drought  of  the  present  summer  is  causing  many 
who  have  hitherto  either  never  considered  the  subject  of  this 
paper,  or  who  have  obstructed  the  progress  of  a  water  scheme, 
to  look  upon  it  as  a  necessity,  and  one  which  must  now  be 
dealt  with. 

IlaviniT  been  brought  more  or  less  intimately  in  contact  with 
many  of  the  difficulties  which  arise  in  conHcction  wnth  the 
supply  of  water  in  rural  districts,  I  venture  to  think  that  this 
pa|K?r  may  not  be  without  interest ;  and  1  propose  to  sJiow  that 
the  cost,  which  is  the  real  deterrent  in  connection  with  the 
adoption  of  a  water  scheme,  is  in  most  cases  {IS  a  qualified 
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engineer  is  consulted)  far  less  than  is  generally  believed,  and 
that  in  many  instances  where  a  pra\^tation  scheme  not  in- 
volring  the  cost  of  a  large  reservoir  or  great  length  of  mains 
is  adopted,  it  is  found  that  a  small  water  rate*  not  exceeding 
2d.  or  3(1.  per  week  per  house,  is  more  than  sufficient  to  pay  for 
the  whole  cost,  if  the  works  have  been  constructed  by  means  of 
a  loan  repayable  in  equal  annual  instalments  of  principal  and 
interest, 

I  propose  to  give  examples  of  various  methods  of  supply  : — 

No.  1,  Gravitation* 

No.  2.  Pumping. 

No,  3.  Arrangement  with  Water  Company  or  adjacent 

authority  possessing  water. 
No.  4.  Draw- we  lis  and  Hand-pumps. 

JVo,  1, — Gravitation, 

The  village  of  Tansley,  near  Matlock,  is  an  instance  of  the 
first  method  of  supply. 

The  population  is  (v78  ;  rateable  value,  £2,009. 

Prior  to  the  completion  of  these  works  iu  1885,  the  village 
was  entirely  without  any  proper  means  of  water  supply,  and 
was  dependent  on  certain  surface-fed  springs,  which  failed  in 
dry  weather  and  were  subject  to  pollution ;  there  are  also 
certain  small  streams  flowmg  through  the  \illage,  but  these  are 
polluted. 

Messrs.  Fowler  and  Sons,  of  Sheffield,  designed  the  following 
scheme,  which  was  successfully  carried  out  by  Messrs.  Thompson, 
contractors,  of  Sheffield : — 

Two  nndergroun<l  reservoirs,  of  a  total  capacity  of  4,200 
gallons,  receive  water  from  two  springs  having  an  average  flow 
of  36,000  gallons  in  twenty-four  hours.  Stoneware  pipes  bring 
the  water  to  the  reservoii*s,  which  arc  kept  constantly  full,  the 
overflow  passing  into  the  original  channel  of  the  brook.  The 
pipes  are  cast  iron,  three  inches  diameter,  and  were  tested  to 
600  lbs*  per  inch ;  the  greatest  head  is  180  feet,  Eighteen 
atand-pipes  with  screw-down  cocks,  and  three  fire-hydrants  are 
provided.  Some  houses  have  the  water  laid  on  free  of  charge, 
except  for  the  cost  of  connecting  the  service-pipes.  The  work 
is  done  by  the  authority,  and  repaid  by  the  house  owner.  The 
actual  cost  of  the  works,  giving  a  constant  supply  (up  to  fifty 
gallons  per  head,  if  necessary)  to  678  people,  baa  been  £700, 
the  annual  instalment  of  which,  principal  and  interest,  at  3J- 
per  cent,  for  thirty  years,  is  £38  Is.  3d.,  or  4s.  4d.  iu  the  pound 
on  the  whole  rateable  value,  or  about  Is.  2d.  per  head  per 
annum;  or,  assuming  that  there  arc  114  houses,  a  water-rate 
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of  6s.  8d.  per  annum,  or  just  over  IJ^L  per  house  per  week, 
would  entirely  relieve  the  general  rates  of  all  char^^  The 
capital  cost  of  the  works  per  heat!  of  populnti<)ii  has  Iwen 
£l  Oa.  7^.,  a  sum  which  compares  favourably  with  the  cost  of 
supply  of  most  hirge  towns. 

Below  is  given  a  t^-pical  estimate  of  cost  of  works  of  supply 
hy  gravitation  for  two  villages  situate  in  Gloucester  and  Wilt- 
shire, It  will  be  noted  that  120  houses,  with  a  population  of 
560,  are  supplied  at  a  capital  expenditure  of  £1,200,  and  that 
the  total  cost  at  4  per  cent.,  repayable  in  thirty  years,  amounts 
to  £61)  8s.  per  annum.  The  revenue  at  an  average  of  3d.  per 
week  per  house,  inclmling  farm-houses,  is  £78,  showing  a  balance 
of  £8  to  meet  ex]x^uses  of  collection. 

There  are  5|  miles  of  main  and  service  pipes ;   and  as  the 
spring  is  to  he   depended  on  both  in  sunmier  and  winter,  a 
large  storage  reservoir  is  not  required* 
3  miles  cast  iron  main  3  in.  diameter,  at  2s,  per  yard       ^      «•     ^» 

laid  - ....: 52S     0     0 

1  mile  of  2  in. Ifi5     0     0 

i        „      lin , m  15     0 

1        „      |im 65     0    0 

Draw-off  cocks,  stand  posts,  air  valves,  &c ,,       78     5     0 

Resen'oir,  valves,  &c..... , 100     0     0 

Engineer's  commission  and  contingencies,  15*/o  •-<     150    0    0 

1,150  0  0 
Or  in  round  figures  say  £1,200  for  the  supply  of  those  parts  of 
both  villages  which  are  now  without  driukaLle  water. 

The  annual  repayment  on  £  1,200  at  4  per  cent,  for  30 
years  is  £69  8s.  Od. ;  an  etprnl  rate  ou  the  whole  rateable 
value  £18,303,  would  n^quire  to  be  *9d.  in  the  £  supposing  no 
speciai  water  rate  was  levied. 

Assuming  that  120  houses  in  the  two  villages  are  supplied  at 
an  avemge  rate,  including  fann-honses,  of  3d.  per  week,  a  gross 
svonue  of  £78  per  annum  will  be  obtained  ;  which  will  be 
lore  than  sufficient  to  pay  the  entire  cost  of  the  loan,  and  will 
leaTe  a  nuurgiu  of  £8  to  meet  the  exi>enses  of  collection. 


Ho,  2. — Pumping, 

At  present  very  few  villages  arc  supplied  from  waterworks 
of  their  own  by  pumps  worked  by  steam  ]K>wer,  but  this  system 
i>f  supj)ly  is  in  many  cases  the  only  one  possible,  and  with  the 
production  of  ecouomictd  and  simple  motors,  such  as  those  of 
Davey,  of  Le^eds,  is  likely  to  greatly  extend. 

A  village  in  one  of  the  midland  counties  is  now  constructing 
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waterworks  of  tins  character^  under  the  advice  of  Mr*  Herbert 
Walker,  of  Nottingham.  Tlie  population  is  about  1,000  and 
the  works  will  cost  about  £1,200.  The  reservoir  will  hold 
about  four  days'  supply  or  more,  and  the  pumps  will  raise  in  one 
day  enough  for  four  clays,  so  that  it  will  only  be  necessary  to 
run  t!ie  en^ue  and  pumps  twnce  weekly*  In  this  way  the 
charge  for  superintendence  \\i\\  be  lessened*  The  capital  cost 
per  head  of  population  will  be  £1  4s, 

The  annual  instalment  of  principal  and  intei^st        ^    «•     <*• 

at  3^  per  cent,  for  30  years  will  be 65     0    0 

Assuming  coals  and  supervision  to  cost*    »..,,,•,,       35    0    0 

100    0    0 

AssnininiT  that  180  cottages  at  3d.  per  week  take  the  water, 
there  will  1>e  a  revenue  of  £112  10s.,  leaving  a  balance  of 
£12  10s.  towards  repairs  and  contingencies. 

It  is  remarkable  tliat  in  this  country  mndmills  are  so  little 
used  for  public  wakT  supply  in  villages.  They  are  largely 
used  in  America  for  supplying  water  on  railways  for  locomo- 
tives and  station  purposes,  and  if  the  reaen^oir  tilled  by  thenvis 
large  enough  to  contain  a  week's  supply  they  give  very  satisfac- 
tory results.  Small  sizes  h.ive  been  in  use  some  years  in  this 
country  for  supphang  private?  houses  and  farms,  and  I  have 
recently  seen,  near  Kickmausworth,  a  large  Halhday  windmill, 
with  fan  25  feet  in  diameter,  mounted  on  a  platform  80  feet 
high,  which  raises  water  from  a  deep  well  against  a  tot^l  head 
of  180  feet.  It  supplies  a  mansion,  farm  buildings,  and  sta- 
bling, together  with  a  large  horticultunil  estaljlishment,  and  I 
understand  it  gives  complete  satisfaction,  keeping  the  reservoir 
always  suthciently  full.  I  have  no  means  of  knowing  the 
volume  purajied,  as  the  speed  varies  continually  and  no  water 
meter  is  attached. 

The  little  town  of  Lechlnde,  in  Gloucestershire,  which  for 
the  purposes  of  this  paper  may  be  considered  as  a  village,  Iiag 
adopted  a  windmill  pumping  sclieme ;  the  works  are  now  under 
ctmstnictiom  Water  is  obtained  from  two  Norton  tube  wells, 
and  the  reservoir  and  eugine  are  of  the  Ilalliday  type.  The 
reservoir  is  a  circular  wooden  one,  and  carries  the  framing^  of 
the  mill  on  its  top.  The  pump  is  of  the  Ontario  t}'j>e.  The 
first  cost  of  the  wind  engine  and  reservoir  is  slightly  in  excess 
of  the  cost  of  a  small  steam  engine,  pumps  and  reser\'oir,  on 
account  of  the  necessity  of  increasing  tne  size  of  the  reservoir 


^Arrangementa  ure  being  entered  into  with  a  farmer  in  the  pariBh  for  th» 
10  of  one  of  bia  men  a«  engineKliiv^jr  twioe  weekly. 
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when  wind  is  the  power  employed,  to  insure  a  supply  daring 
calm  weather. 

As  an  example  of  a  pumping  supply  in  a  comparatively  rural 
district,  I  will  instance  the  8utton-in-Aslifield,  and  Hucknall- 
Huthwait^  Works,  which  were  com])leted  recently,  !Mr.  G, 
Hodgson,  of  Lougliborough,  being  tlie  engineer.  The  Works 
sujiply  a  populatii)n  of  11,000  people  in  the  two  towns  and 
adjoining  villages:  the  towns  are  some  miles  apart,  have  separate 
reservoirs  and  rising  mains,  but  tlie  same  pimi|*ing  station.  The 
machinery  and  buildings  are  of  a  very  substantial  character,  and 
the  entire  cost  of  the  works  bus  been  £17,300  or  £1  lis.  5d.  per 
head  of  population.  Tiie  well  yiehls  1,000,000  gallons  daily, 
but  at  present  only  some  30O»0OO  gallons  per  day  are  required. 

No,  3. — Arrangement  with  Water  Company  or  adjacent  authority 
possessing  water. 

As  an  instance  of  this  I  may  mention  Seend,  Wilts.  The 
whole  of  the  lower  part  of  the  village — in  which  there  are  very 
few  wells,  and  those  polluted^ — is  now  supplied  by  agreement 
with  the  Trowbridge  Water  Company,  vvho  charge  Is.  per 
10i>0  gallons  by  meter ;  the  rnnd  Sanitary  Authority  laying 
mains  up  to  the  limits  of  supply  of  Trowbriclf^e  Company,  the 
latter  meeting  them.  The  rural  Sanitary  Authority  charge 
water  rates  for  stand -pi  pes,  and  the  sum  thus  recovered  is 
almost  sufficient  to  repiiy  principal  and  interest  on  the  small 
capital,  some  £250,  together  with  cost  of  water. 

Another  instance  of  this  is  Stanks^  near  Cross  Gates,  Leeds. 
The  rural  Sanitary  Authority  of  Barwick,  in  Elmet,  are  now 
completing  works  for  the  supijly  of  this  hamlet  of  51  houses. 

The  cost  is  estimated  at  £250,  or  nearly  £5  per  house  sup- 
plier! ;  the  revenue  derived  from  water  rates  at  3d,  i>er  house 
will  be  more  than  suthcient  to  repay  the  loan  in  thirty  years. 

Ilucknall-liuthwaite  and  Sutton-in-Ashfield,  the  example 
quoted  in  the  heading  No.  2,  is  an  instance  of  arrangement 
with  adjacent  authority.  The  Sutton  pumping  station  was 
first  completed,  and,  the  water  having  been  found  ubundant,  it 
was  decided  to  supply  Hucknall  from  the  same  soiii'ce.  There 
are  throughout  Ine  c<*nntr}'  nnnierons  instances  in  which  aa 
arrangement  of  this  kintl  would  be  made  to  advantage,  but 
frequently  the  ojq»ortunity  is  lost  through  local  antagonistic 
fcehng  between  the  parties  concerned. 

No,  i, — Zhaw-welU  and  Iland-pumpB. 

Several  villages  in  Suffolk  an<l  Essex  have  within  the  last 
few  years  been  supplied  with  water  bj  means  of  public  wells 
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conatnicted  under  the  Pul}lic  Health  Act  and  Puhlic  Health 
(Water)  Act,  and  the  cost  lias  been  defrayed  hy  means  of 
loans  ;  and  as  the  cost  of  any  well  so  eoiistructed  seldom  ex- 
ceeds £100,  and  loans  for  a  period  of  thirty  years  are  sanctioned^ 
the  hicidence  in  the  rates  is  very  small ;  notwithstanding  this, 
these  ap|jlication»  are  generally  met  with  ^*csLt  opposition  on 
the  [jart  of  some  ratepayei*s  living  beyond  the  reach  of  the  well 
80  constructed. 

In  public  wells,  wherever  possible,  the  well  should  be  covered 
in,  and  the  supnly  ohtainetl  hy  a  pump.  Where  the  depth 
of  water  precludes  the  use  of  a  suction-pump,  and  a  deep- 
well  pump,  on  account  of  expense,  is  deemed  unad\isable,  some 
form  of  well-engine  shoidd  be  provided,  with  two  buckets,  by 
which  the  empty  bucket  descending  partially  balances  the  full 
one  ascending ;  and  in  all  cases  of  public  wells  a  draw-bucket 
should  be  provided  attached  to  the  chain,  so  that  the  private 
buckets  of  those  fetching  water  need  never  be  dipped  in  t!ie 
public  well.  It  might  be  supposed  that  this  precaution  is 
sufficiently  obvious,  but  it  is  frequently  neglected.  Children, 
or  even  their  elders,  stand  buckets  down  in  filth,  and  eveu  use 
buckets  which  have  recently  contained  filth,  and  then  send 
them  down  a  public  welL 

To  prevent  thin,  all  that  is  necessary  is  to  provide  a  public 
hucket  attached  to  the  chain,  and  to  ju'otect  the  mouth  of  tho 
well,  so  that  no  water  or  filth  near  the  top  can  pass  down 
thnmgh  the  cover  or  sides*  All  wells  shoiud  be  lined  with 
brick  iu  cement  for  a  considerable  distance  down  ;  in  fact,  until 
some  impervious  strat-a  is  reached,  to  prevent  the  entrance  of 
impure  surface  waters. 

The  village  of  Littlehurv,  near  Saffron  Walden,  has  signal- 
ized the  jubilee  year  by  making  a  boring  120  feet  in  depth,  116 
feet  of  which  were  in  chalk.  The  boring  is  lined  to  within  a  few 
feet  of  the  bottom  with  four-inch  screwed  flush-jointed  wrought 
iron  pipes.  Water  rises  to  within  10  feet  of  the  surface,  and 
is  of  excellent  fjuality.  Fifty  gallons  per  minute  for  eight  houi*8 
consecutively  pumi>ed  from  it  only  lowered  the  water  level  a 
few  inches,  and  it  is  intended  to  connect  the  vertical  pipes  with 
horizontal  mains  at  a  depth  of  about  V6  feet,  and  from  this 
source  to  supply  the  lower  part  of  the  village,  tFie  higher  part 
being  already  supplied  from  the  pump.  The  cost  of  the  boring 
and  pump  has  been  £135 ;  the  work  was  done  by  Mr.  Iiigold, 
of  Bishop  Stortford.  An  unsuccessful  boring  was  first  made 
about  1(X>  yards  away  from  the  present  one,  to  a  depth  of 
220  feet. 

Many  villages  and  tovms  also  would  have  been  satisfactorily 
supplied  for  less  money  thau  the  present  unsatisfactory  schemes 
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have  cost,  if  tliey  had  employed  engineers  Instead  of  those  who 
have  had  nothing  to  do  with  water  siinpty. 

Schemes  are  hroiight  out  by  kod  surveyors,  architects,  and 
masons,  and  others  who,  however  ahh*  they  may  be  in  their  own 
professions  and  callings,  have  not  had  any  experience  in  water 
supply.  Some  few  years  ai^o  a  proposal  was  put  before  me  by 
which  it  was  intended  to  jmmp  the  whole  low-level  supply  of  a 
district  20  feet  higher  than  was  necessary  to  su|tply  the  low 
level  J  in  order  to  work  an  hydraulic  ram  to  raise  one-third  of 
the  volume  an  extra  height  of  80  feet  to  supj)!y  the  high-level 
distnct  I 

It  may  be  objected  by  those  who  unfortunately  oppose  the 
progress  of  sanitation,  that  I  have  not  di-jtlt  with  the  question 
of  acquisition  of  water  right  or  eoini)ensation ;  this  c|uestion 
when  raised  is  generally  toi>  large  to  be  dealt  with  satisfactorily 
in  a  short  paper,  but  it  is  not  too  much  to  say  that  only  a  very 
short-sighted  iKjIicy  would  oflFer  obstructive  opposition  to  the 
adequate  supply  of  a  \nllago  with  one  of  the  first  necessaries  of 
life,  and  in  many  cases  tlie  volume  requirerl  is  so  small  as  to  be  of 
no  use  to  the  mill  interests,  although  unfiirtuuately  a  great  point 
is  ufti^-n  made  of  tliis  where  a  local  authority  is  treating  for  a 
supply. 

There  are  numerous  instances  in  which  the  mill  interests 
have  been  greatly  benefite<i  by  the  constructinn  of  large  storage 
resen'oirs  for  public  supjdy,  as  their  cunstructi*m  has  enabled  a 
given  volume  of  compensation  water  to  be  daily  delivered  to  the 
water  course  during  continued  jR'riods  of  drought,  whereas 
without  such  reservoirs  their  water  would  have  reached  the  sea 
weeks  or  even  mouths  jjreviously  in  useless  Hoods. 

In  coo  elusion,  it  is  hoped  tbat  the  figures  and  instances  here 
given,  and  the  disenssion  which  may  arise,  will  shew  that  the 
cost  of  sujtjdying  villages  with  water  is  not  so  great  as  is  gene- 
rally snpjMJsed,  and  that  in  many  cases,  where  circumstances  are 
favimrable,  the  whole  cost  can  fall  on  those  who  are  benefited 
by  it. 

Section  64  of  the  Public  Health  Act  empowers  a  local  autho- 
rity to  compel  an  owner  of  a  liouse  to  sup|dy  that  house  with 
water  at  such  rates  as  may  he  in  force  in  the  district  (if  there 
is  a  local  Act  in  force),  or  should  there  be  no  local  Act,  at  a 
rate  not  excouding  2d.  per  week,  or  such  rate  as  thi*  F-ocal 
Goveniment  Board  may  consider  reasonable.  SectttJii  9  of  the 
Public  Health  (Water)  Act,  18 7 H,  provides  for  the  levying  of 
water  rates  on  all  houses  using  water  from  stand-pipes,  if  such 
houses  are  within  200  feet  of  such  stand-pipes. 

The  alxjve  clauses  i)i*ovide  mnple  means  for  recovery  of  the 
cost  of  construction  of  such  works  as  bring  the  supply  into  the 
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lomes  or  to  stand-posts,  whether  such  supply  is  obtained  by 
itation  from  spring's  or  by  pum|>in<Tt,  and  whether  surh  supply 

obtained  by  a  rural  Sanitary  Authority,  direct  or  by  agree- 
ment with  a  neighbouring  authority,  or  water  company.  No- 
thing in  these  sections  however  pro%Mde8  for  case«  in  which 
the  geoio^'cal  formation  or  altitude  of  houses  to  be  supplied 
prevents  tlie  sup[»ly  of  water  by  means  of  pif>es,  either  t^>  stand- 
posts  or  intti  houses.  Section  3  of  the  Public  Health  (Water) 
Act,  1878  (framt^d  upon  the  evidence  given  before  Mr,  Alex- 
ander Bi"owne's  Coniou'ttee),  was  intended  to  deal  witb  cases  in 
which  the  supply  C4in  only  be  obtained  by  draw-wells  or  hand- 
pumps  ;  but  this  section  has,  it  appears  to  me,  not  been  used  to 
the  extent  which  might  have  been  expected,  on  account  of  the 
opposition  generally  found  in  rural  districts,  based  on  the  objec- 
tion on  the  part  of  a  ratepayer  well  supplied  with  water  in  one 
part  of  a  pari>>li  to  pay  for  the  sinkin«^  of  wells  or  fixing  of 
pumps  for  the  benefit  of  others,  perhaps  several  miles  distjint. 

It  is  true  that  the  fniraers  of  the  Act  in  question  foresaw 
this  difficulty,  and  apparently  intended  that  sub-section  (5) 
should  meet  it. 

Sidvsection  (5)  is  as  follows : 

"Where  the  owners  of  two  or  more  houses  have  failed  to 
comply  with  the  reijuirements  of  the  notices  served  on  them 
under  tliis  section,  and  the  authority  might  under  tliis  Act 
execute  the  necessan'  works  for  providing  a  water  supply  for 
each  Iiouse,  the  authority  may^  if  it  appears  to  them  desirable, 
and  no  greater  expense  would  he  incurred  thereby,  execute 
works  fur  tlie  joint  sujijily  of  water  to  those  houses,  and  appor- 
tion the  exjK'nses  as  they  deem  just^'" 

In  Section  3  power  is  given  to  cause  works  to  be  executed 
(wells  to  be  made)  at  a  cost  not  exceeding  £^  1 3s.  4d.,  or  in 
certain  cases  £13  for  each  house.  If  water  were  in  all  cases 
sufficiently  near  the  surface  to  enable  a  separate  well  for  each 
house  to  be  sunk  for  this  sum,  there  would  be  no  difHculty  in 
recovering  it  by  means  of  a  rate  of  2d,  or  3d,  per  week  on 
the  pro|>erty  benefited.  But  it  is  precisely  in  such  districts 
that  a  sufficiency  of  wells  (though  not  necessarily  pure)  already 
exists. 

It  is  for  cases  in  which  the  wells  have  to  be  50,  100,  or  more 
feet  in  depth,  that  the  power  of  charging  the  cost  on  the  pi"o- 
perty  benefited  rather  than  on  the  whole  parish  is  desirable. 
At  first  sight  nothing  wonhl  appear  easier  than  to  deal  with 
the  matter  as  follows  under  sub-s(^ction  (5). 

Su|>pose  there  are  10  houses  sufficiently  near  together  to  use 
one  well,  and  that  such  well  be  made  and  provided  with  a  pump, 
or  windlass  with  bucket,  chain,  itc,  at  a  total  coat  of  £130* 
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If  eacli  liouse  owner  paid  £13,  or  3d,  per  week  (Section  3),  a 
water  swjiply  for  tliese  10  liouses  would  he  provided  at  the  cost 
of  those  benefiting  from  it,  witlnmt  increase  of  rates,  or  those  re- 
ceiving noatlvautage  from  it  and  dwelling  perhaps  miles  from  it. 
For  reasons  which  1  do  not  propose  to  discuss,  sub-section  (5)  is 
not  so  read,  the  result  heing  that  works  are  seldom  earned  out 
under  this  jsection,  a  thing  much  to  l>e  regretted,  rs  I  believe 
that  much  of  the  opposition  which  retards,  and  in  some  cases 
prevents  entirely,  the  adojjtion  of  some  fonn  of  public  water 
supply,  would  be  witlulrawn  if  )t  were  jiossible  to  work  under 
this  sect  ion.  I  do  not  venture  to  suggest  any  special  alteration 
or  modification  in  the  wording  of  this  section^  but  I  have  drawn 
attention  to  the  matter,  as  I  beheve  it  to  be  one  mth  which  the 
future  of  village  water  supply  is  closely  conncctctL 

[Foi*  discuision  on  thu paper  seepage  254.] 


Oti  ^'Artesian  Welh  and  Water  Supplt/"  by  Robert  Sut- 

CLIFF, 

The  usual  object  of  sinking  an  artesian  well  is  to  obt^n  a 
water  su|>p!y  from  a  \nuK  source,  uncontaminated  by  any 
siu*faee  tlrainage,  and  it  is  from  that  aH|>ect  that  the  subject 
has  especial  interest  and  importancii  to  a  body  like  the  Sanitary 
Institute.  Anything  that  facilitates  the  obtaining  of  pure 
water  supplies  is  a  matter  of  great  national  importance,  and 
the  object  of  this  paper  is  not  only  to  refer  to  the  various 
metiiods  of  sinking  wells,  but  also  to  point  out  the  value  of 
information  bearing  upon  the  right  spot-s  for  undertaking  such 
oiHjrations.  If  this  be  not  done,  a  gre^it  waste  of  money  may 
take  place  by  sinking  at  a  site  where  technical  infomiation 
could  have  indicat-ed  beforehand  tlie  prohaliilities  of  failure. 
Every  abtirtive  boring  is  likely  to  injure  the  enterprise  of 
others  whn  cout^^m|>late  a  similar  work,  although  the  circum- 
stancea  tliat  caused  tbe  failure  may  not  be  present  in  the  cases 
of  those  that  are  so  deterred.  The  first  questions  then  to  be 
considered  are  :  What  strata  will  have  to  be  pierced  ?  What 
depth  will  have  to  be  reached^  and  what  sujiply  and  water-level 
will  be  obtained  by  the  well-sinking  operations  1  Tliese  are 
questions  to  be  answered  bv  geologists,  and  especially  by  those 
geologists  who  make  a  study  of  hydrQgeolog)\    To  this  study 
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slioultl  be  added  the  compilation  of  data  with  regard  to  existing 
borings,  whether  succesiiful  or  the  reverse.  The  opriHons  of  a 
contractor,  when  based  upon  h>iig  and  varied  experience,  may 
be  of  great  value  in  assisting  and  supplementing  the  advice  of 
the  geoh)gist ;  but  m  the  contractor  gets  paid  for  work  done 
and  not  for  opinions,  it  is  very  desirable  that  skilled  technical 
advice  should  be  obtained  at  the  outset,  Geologists  (like  other 
mortals)  are  not  infallible,  and  of  course  they  base  their 
opinions  on  evidence  and  knowledge  that  they  possess.  A 
boring  may  reveal  a  different  state  of  things  to  what  had  been 
expected,  due  to  local  circumstances  with  which  no  one  was 
previously  acquainted.  For  this  reason  it  is  very  desinible  to 
submit  samples  from  time  to  time  to  the  advising  geologist  as 
the  work  progresses,  should  tliere  apnear  anything  obscure  or 
different  to  what  was  expected.  The  geologist  is  also  fre- 
quently able  to  exjjress  an  opinion  as  to  the  character  of  the 
water  that  w^ill  be  found,  and  to  say  whether  it  is  likely  to  be 
a  good  fM)table  water,  or  brackish,  hard,  or  chalybeate*  As  all 
underground  w^ater  comes  more  or  less  remotely  from  the 
surface  wliere  the  waterbearing  stratum  outcrops,  the  area  of 
outcrop,  the  rainfall  of  the  district,  and  any  probable  sources 
of  contamination  have  to  be  duly  considered.  All  inferences 
and  deductions  as  to  the  probable  quality  of  the  water  should, 
however,  be  positively  proved  by  analysis  of  samples  taken 
directly  from  the  borings  with  the  usual  precautions  to  ensure 
that  the  samples  are  properly  representative  of  the  water  to  be 
examined. 

The  various  methods  of  constructing  wells,  so  far  as  they 
have  a  bearing  on  the  purity  of  supply,  may  next  be  briefly 
dealt  with.  These  methods  may  be  roughly  div  ided  into  four 
branches  :  the  first  and  most  ancient  is  digging ;  next  comes 
boring;  after  which  follow^s  a  combination  ot  digging  and 
boring;  finally, there  is  the  TuIk?  Well  system, which  in  certain 
cases  dispenses  with  both  di«jging  and  boring.  To  deal  w^ith 
these  in  the  order  given,  the  tlug  well  has  first  to  be  considered. 
As  regards  cost,  the  digging  of  shallow  wells  under  favourable 
circumstances  is  very  economical,  but  if  a  great  depth  has  to  be 
reached  and  objectionable  surface  water  excluded,  the  process 
becomes  costly,  and  from  a  sanitary  pjoint  of  view  extremely 
un satisfactory'.  The  crudest  fonn  of  dug  well  is  lined  with  loose 
bricks,  not  cemented  in  any  way,  and  thitiugh  the  interstices  of 
the  brickwork  the  water  percolates  into  the  welh  The  danger 
of  contamination  in  such  cases  is  very  great,  and  is  shown  very 

aphically  by  Mr.  T.  P.  Teale,  M.A.,  and  Surgeon  to  the 
ireneral  liifinnary  at  Leeds,  in  a  work  entitled  "  Dangers  to 
Health."     Such  a  method  of  obtaining  a  water  supply  requires 
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no  fiirtlier  comment,  as  it  must  meet  with  the  condemnation  of 
all  sanit^irians. 

The  Letter  ckss  of  dug  wells  are  either  lined  with  remented 
bricks  or  iron  cylinders,  and  if  they  exclude  contamination 
through  the  sides  are  very  costly,  especially  if  the  fli«^giiig 
has  to  be  made  through  a  large  body  of  contaminated  water. 
Snch  wells  are  also  liable  to  contamination  by  the  introduction 
of  objecti(Hiable  matter  from  the  top.  It  will  be  remembered 
tliat  the  Caterbam  dug  well,  which  caused  an  outbreak  of 
typboiil  fever  in  the  district  that  it  supplied,  was  polluted  in  a 
particularly  disgusting  and  dangerous  way  by  workmen  employed 
in  it,  who  used  the  well  buckets  for  an  improper  purpose. 

The  we  I!  that  h  made  by  boring  alone  may  be  sanitarily 
good  or  the  reverse,  according  to  the  method  in  which  it  is 
carried  out.     To   deal  first  with   the   objectionable   method. 


fig:  1. 


fig:  2. 


which  18  shown  in  Fig.  1,  the  lining  tubes  are  what  is  called 
<*  tele8co[M?d,*^  that  is,  one  tier  of  pii>e8  is  dropped  within  the 
other  without  any  proper  connection  between  the  different  sizes 
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of  pipe,  and  hence  every  point  of  junction  w  a  ywssilile  source 
of  contamination.  The  mvtal  in  the  pip«s  is  also  thin,  little 
better  than  sheet  iron,  and  the  joints  are  what  are  known  as 
braize  and  colhir,  which  is  frequently  not  an  efficient  air-ti;^ht 
joint.  Owing  to  their  weakness,  such  pipes  cannot  he  drivx'n 
forcibly  throufi^h  the  strata,  and  hence  they  fit  the  bore  hole 
more  or  less  loosely,  thus  aHowing  surface  water  to  run  down 
the  annular  sjiace  outsidt?  them.  Such  pipes  cannot  be  placed 
in  air-tight  connection  with  the  pumps.  There  are,  therefore^ 
four  dangers  in  a  well  of  such  construction:  contamination 
may  get  to  the  source  of  the  supply  outside  the  pipes,  and 
through  the  imperfect  joints,  and  at  the  point  of  junction 
between  the  diiferent  tiers  of  I>ipe8,  or  actually  throukdi  the 


iron,  which  is  so  thin  that  it  oners  very  short  resistance  to 

the  action  of  corrosion. 

The  combination  of  digging  and  boring  affords  a  much 
safer  means  of  obtaining  a  water  supply  if  the  bore  pipe  be 
properly  constnicted»  and  attachc<l  by  air-tight  connections 
to  the  suction  of  the  pumps.  Sliould  this  precaution  not  be 
adopted,  the  danger  of  contamination  is  exactly  the  same  as  in 
the  flug  well  pure  and  simple. 

The  bored  well  that  complies  with  sanitary  principles  is 
shown  in  illustration,  Fig.  2. 

It  will  be  seen  that  tlie  tubes  are  much  thicker ;  the  joints 
are  screwed  and  fitted  w^ith  great  accuracy,  so  as  to  be  not  oidy 
water-tight  but  air-tight.  A  continuous  tier  of  tubes  goes 
from  tlie  pure  spring  to  the  surface.  The  outer  and  larger 
pipes  are  sim])ly  used  as  trntls  for  obtaining  this  result,  and 
only  those  that  serve  a  useful  ]>uqx>se  in  excluding  objection- 
able water  remain  pemianently  in  the  ground.  The  stoutness 
of  the  tubes  enables  them  to  be  driven  very  tightly  into  the 
bore  hole.  Tubes  of  this  construction  are  frequently  sul)jected 
to  lOO  blows  with  a  1200  lb.  monkey  to  drive  them  a  single 
inch  without  any  injury  to  pipes  or  screw  threads,  as  the  pijjes 
accurately  butt  in  the  centre  of  the  socket,  and  leave  no  ex- 
posed thread.  The  connection  to  the  pump  from  the  tube  is 
air-tight,  so  that  the  spring  is  effectually  sealed  from  all  sources 
of  contamination,  and  is  delivered  just  as  it  comes  iu  it^  natural 
state  from  the  spring.  This  last  mentioned  method  is  known  as 
the  "Artesian  Bored  Tube  Well  "  system.  It  is  a  develojmient 
^of  the  "Abyssinian"  Tube  Well  system,  anil  became  necessary 
when  stratii  were  met  witli  that  could  not  bej»enetrated  with- 
out the  removal  of  cores.  The  "  Abyssinian  "  Tube  Well  system 
is  so  widely  known  as  merely  to  require  passing  mention.  A 
pointed  tube  is  driven  forcibly  into  the  ground  until  it  meets 
with  the  desired  water  supply.     The  water  is  then  drawn  into 
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the  tubes  tlirongh  the  perforated  bottom  length  by  a  pump  in 
air-tight  connection  witn  them.  This  simple  means  is  available 
iu  cases  where  the  soil  can  be  penetratetl  by  mere  diaplacc^meut, 
or  by  fracture  and  displacement,  without  any  removal  of  cores. 
As  a  rapid  and  economical  means  of  obta.ining  water  supplies 
free  from  surface  contiimination  it  is  the  most  efficient  knoivn. 
It  was  awarded  the  Medal  of  the  Sanitary  Institute,  and  the 
Gold  Medtt!  at  the  Health  Exhibition.  At  the  recent  water 
famine  at  Swansea  it  was  largely  brou|]jht  into  requisition,  and 
by  its  means  water  was  found  at  a  depth  of  40  ft.  iu  less  than 
two  hoursj  which  was  pronounced  by  the  public  analyst  to  be 
tlie  purest  water  in  bwansea.  The  greatest  depth  that  an 
"Abyssinian*'  Tube  Well  has  been  driven  within  the  know- 
ledge of  the  author  was  157  ft,  at  Norwich.  The  largest 
supply  of  water  obtained  from  **  Abyssinian  *'  Tube  Wells  is 
prooably  at  Burtou-on-Trent,  where  the  large  breweries  draw 
about  two  million  gallons  daily  from  a  number  of  tubes  coupled 
to  one  receiver,  and  pumped  by  steam  powder.  The  time  at 
disposal  will  not  permit  of  a  description  of  the  method  of 
pumping  from  a  tube  when  the  water  is  far  below  the  siuface, 
but  it  may  be  mentioned  that  vrater  is  drawn  from  a  depth  of 
from  100  to  200  ft.  through  tubes  4  in.  and  upwards  in 
diameter. 


[This  dtBeit^sion  appUea  to  the  two  precedirtg  papers   h^  Mr. 
Stephen  Terby  and  Mr.  Kobeut  Sutcliff.] 


Professor  T,  Haytee  Lewis,  F.S.A.  (London),  explained  that  he  had 
allowed  these  papers  to  be  read  consecutively,  because  they  were  so 
clobely  allied  that  it  would  save  time  to  discuss  them  together, 

Mr.  EoQEHa  Field,  M.Inat.C.E.  (London),  observed  that  he  had 
often  been  struck  in  considering  the  question  of  water  supply,  that 
such  little  use  was  made  of  the  windmill.  Of  course  one  couid  well 
understand  that  in  the  case  of  supplying  a  town  of  any  considerable 
fliBe  it  would  not  be  adviiaable  or  economical  to  use  wind  power. 
The  question  was,  however^  altogether  different  in  the  case  of  a  small 
villagep  or  even  a  moderate  sized  town.  The  great  disadvantage  of  a 
windmill  was  of  course  its  uncertainty ;  for  some  time  they  would 
get  a  considerable  amotmt  o£  wiud^  and  then  for  days  or  weeks 
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perhaps  they  would  get  none  at  all.  Bat  tHa  was  capaUe  of  being 
entirely  met  in  the  case  of  the  wat^er  supply  of  smaU  towns,  for  all 
they  had  to  do  was  to  construct  a  reservoir  of  sufficient  size  to  hold 
a  supply  large  enough  to  meet  the  demand  until  such  time  as  the 
windmill  could  be  got  to  work  again,  when  they  had  at  once  a  power 
for  raising  water  which  worked  practically  at  a  nominal  expense. 
Some  time  ago  he  had  to  look  into  this  question,  and  was  anxious  to 
liee  wliat  was  the  necessary  &ii^  of  the  reservoir;  but  be  found  that 
there  was  hardly  any  reliable  information  at  all  on  the  subject.  He 
had  therefore  investigated  the  question  to  a  certain  extent  for  himself. 
The  first  point  to  ascertain  was  the  length  of  time  they  might  have 
to  wait  in  this  country  without  the  wind  blowing  with  sufficient  force 
to  work  the  pumping  engine.  In  order  to  ^in  accurate  information 
on  this  point  he  got  the  records  of  the  velocity  of  the  wind  as  recorded 
in  the  quarterly  weather  report  of  tho  Meteorological  Council,  and 
he  took  fire  different  places  of  which  there  was  a  continuous  record, 
and  which  he  thought  would  fairly  represent  the  diHerence  found 
in  the  climatic  conditions  of  the  several  parts  of  the  country.  Of 
courge  anyone  who  had  paid  attention  to  the  subject  knew  that 
the  velocity  of  the  wind  and  the  extent  of  calms  would  differ 
very  much  in  different  parts  of  the  country.  He  took  Stonyhurst, 
Kew,  Glasgow,  Greenwich^  and  Aberdeen,  At  Stonyhurst  there  was 
the  least  amount  of  wind  and  tbe  greatest  amount  of  culm,  at 
Aberdeen  there  was  the  greatest  amount  of  wind  and  the  fewest 
calms.  Before  using  these  data  he  had  to  determine  another  point, 
about  which  there  wag  the  greatest  possible  uncertainty— viz.,  what 
is  the  velocity  of  wind  which  will  work  a  windmiU  effectively ; 
there  was  hardly  anything  dehuile  known  about  this,  but  as  far  as  he 
could  ascertain  the  velocity  seemed  to  lay  between  five  and  eight 
miles  per  hour.  Dealing  with  these  data  in  the  best  way  he  could, 
the  result  he  arrived  at  was  as  follows  :  taking  an  ordinary  case,  such 
aa  that  represented  by  Stonyhurst  or  Kew,  they  might  have  twenty 
days,  or  from  that  to  thirty  days,  in  which  the  windmiU  would  practi- 
cally do  them  no  good,  and  tht^refore  they  might  want  twenty  or  thirty 
days'  storage  capacity.  Taking  on  the  other  hand  a  favourable  case, 
Buch  as  that  represented  by  Greenwich  or  Aberdeen,  they  probably 
would  not  require  more  than  a  fortuight^s  storage  capacity.  Mr, 
Terry  stated  that  in  America  storage  capacity  for  a  week*8  supply 
had  given  satisfaction*  but  he  did  not  think  that  would  meet  the 
wants  in  England*  If  they  only  made  a  reservoir  capable  of  holding 
a  week's  supply^  they  would  soon  find  therast^lves  running  short ;  but 
if  they  provided  a  fortnight's  or  a  month's  storage  capacity,  then  it 
seemed  to  him  that  wind  power  might  be  used  with  the  greatest 
possible  advantage  in  country  places.  There  were  numbers  of  places 
which  could  be  supplied  from  springs  or  wells  at  a  low  level  if  the 
water  were  elevated  by  thia  means.  He  knew  of  one  or  two  case^ 
where  large  mansions  were  supplied  in  that  way,  and  when  tbe 
lewnroirs  were  nmde  sufficiently  large  the  results  had  Ijeen  advanta- 
geous. Ho  wished  also  to  emphasize  the  point  made  by  the  writer 
when  he  called  attention  to  the  mecesflity  of  haviog  waterw^orks 
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properly  desired ;  he  knew  cases  where  land  agents  and  others  who 
had  no  practical  knowledge  on  the  subject  essayed  the  task  of 
planning  waterworks  witli  the  idea  that  money  would  thus  be  saved, 
whf^reas*  it  was  generally  not  so.  Ofttm  a  spring  was  chosen  without 
any  sufficient  research  as  to  what  was  the  yield  of  the  spring  in  dry 
weather,  and  a  large  outlay  was  thus  incurred  to  very  little  advautage. 
He  could  instance  the  case  of  a  small  village  where  iron  pipes  had 
been  laid  to  convey  water  from  a  spring  which  had  not  been  properly 
inTestigated,  and  then  dingily  a  drought  came  they  were  short  of 
water.  Now  no  engineer  would  dream  of  going  to  work  until  he  had 
some  reliable  data  as  to  how  much  water  could  be  depended  upon  in 
dry  weather. 

Mr.  H.  Law,  M  Jnst.C.E.  (London),  endorsed  what  had  been  said 
by  Mr.  Field,  It  was  a  very  important  matter  that  really  healthy 
supplies  should  be  obtained  for  the  villages,  but  it  was  also  important 
that  they  should  bear  in  mind  that  the  villages  were  oft^n  so  small 
that  they  could  not  bear  a  large  expenditure:  which  difficulty  however 
might  be  overcome,  as  was  pointed  out  in  the  pa|>er,  by  the  amalga- 
mation of  districts.  But  this  was  often  a  dilficult  matter  from 
conflicting  interests  and  jealousies^  and  therefore  any  practical 
suggestion  which  enabled  the  village  to  provide  for  its  own  wants 
in  some  inexpensive  manner  was  weU  worthy  of  being  considered 
by  the  profession.  He  felt  very  sure  that  it  proper  reservoirs,  which 
could  now  be  very  cheaply  constructed  of  concrete,  were  provided, 
the  windmill  pumping  would  in  many  cases  form  an  easy  and 
economical  solution  of  this  important  question. 

Mr.  Pagb  considered  Mr.  Terry  would  have  done  well  to  have 
added  gome  information  u|Mjn  the  collrction  and  purification  of  roof 
water.  In  the  country  districts  where  dwellings  were  isolated, 
rain  water  formed  a  very  important  feature  in  cheap  water  supply ; 
and  he  thought  the  pa])er  woidd  have  been  rendered  a  great  deal 
more  valuable  had  the  storage  of  water  from  the  roofs  been  men- 
tioned, and  some  means  oi  purifving  it  indicated.  In  travelling 
in  country  villages  and  districts,  they  must  all  have  seen  what  a 
number  of  dwellings  there  were  without  any  provision  in  the  way  of 
wat«n*  supply  ;  it  was  only  the  other  day  that  he  was  investigating  a 
rural  district,  and  he  found  people  actually  fetching  their  water  in 
buckets  from  a  stream  nearly  a  mile  distant,  of  very  doubtful  purity. 
He  thought  some  legislation  <jught  to  be  carried  into  effect  to  render 
it  absolutely  necessary  for  owners  to  provide  a  water  supply  to  their 
property.  Itoof  water  might  be  collected  and  pin-iiied  cheaply  in. 
many  cases. 

Mr.  H.  Law,  M.Txst.C.E.  (London),  observed  that  in  the  large 
and  impoilant  city  of  Buenos  Ayres,  in  Soutli  America,  the  people 
depended  almost  entirely  for  their  water  supply  upon  a  large  under- 
ground tank,  which  was  couhtructed  in  the  centre  of  the  court,  of 
mowt  of  their  residences,  and  it  was  hardly  ever  known  t^  fail.  He 
knew  castw  ia  the  ueighbourbood  of  London  where  water  for  drinking 
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purposes  was  supplied  by  collecting  rain  watar,  whicli  only  required 
liltenng  to  become  pleasant  for  driuking  purposes. 

Prof.  T,  Hattee  Lewis,  F.S,A.  (London),  knew  a  district  not  above 
fifty  or  sixty  miJes  from  London  where  no  one  could  drink  tke  water 
from  the  welLs,  and  every  drop  of  water  was  collected  from  the  rooft. 
The  problem  of  getting  the  watt?r  from  the  roofs  and  clearing  it  of 
defilement,  waa  a  serious  one,  and  the  people  in  this  case  had  to  U8© 
filters  and  strainers,  and  so  forth,  to  get  rid  of  the  grosser  impurities. 

Mr*  L.  L.  Macabsey,  B.L.  ( Belfast )»  referred  to  tbe  case  of  a 
friend  of  his  own  in  Ireland,  who  wished  to  provide  his  country  home 
with  a  stipply  of  water  under  pressure.  Thia  gentleman  obtained 
the  following  particullars  of  a  windmill  in  actual  operation  at  a  railway 
station,  and  the  details  might  be  interesting  to  the  meeting.  The 
mill  worked  a  set  of  punips  with  a  lil\i  of  thirty-five  feet,  and  raiaed 
on  an  average  some  five  thousand  gallons  per  day  ;  the  cost  of 
erection  was  about  fifty  pounds,  and  the  superintendent  of  the 
railway  stated  that  he  found  at  tbe  end  of  the  first  year's  working 
the  saving  in  coal  formerly  used  in  the  pumping  by  steam  was  about 
equal  to  the  cost  of  the  mill.  Tbe  pnttem  adopted  was  the  American 
selt-reefing  mill,  with  a  diameter  of  thirteen  feet.  The  amount  of 
storage  required  to  keep  up  tbe  daily  supply  during  calm  wpattier  was 
about  fourtt^en  days — but  it  must  be  borne  in  mind  that  the  situation 
was  verj^  favourable  for  catching  the  wind.  Tillage  authorities,  as  a 
rule,  objected  to  engines  or  windmills,  or  in  fact  anything  likely  to 
get  out  of  order;  what  they  wanted  was  a  means  of  supply  that 
would  work  automatically,  and  con.'^equently  a  gravitation  system 
was  always  to  be  preferred  when  it  could  be  obtained  at  a  moderate 
outlay.  He  was  of  opinion  that  fresh  legislation  was  necessary  in 
the  matter  of  acquiring  water  by  means  of  a  provisional  order :  at 
present  a  local  authority  could  not  obtain  powers  to  take  waters 
compulsorily  in  this  way;  they  could  take  land  and  sink  wells,  but  if 
they  desired  tu  acquire  stream  or  surface  water  they  had  to  obtain  an 
Act  of  Parliament.  In  the  present  state  of  the  Jaw,  local  authorities 
who  could  not  afford  to  go  to  Parliament  had  to  treat  with  the 
riparian  owners — and  anyone  who  had  ever  done  this  would  know 
what  it  meant — or  else  they  had  to  resort  to  a  supply  of  water  from 
wells.  One  great  objection  to  well  supplies  waa  the  liability  of 
pollution.  The  surface  soil  became  saturated  with  organic  matter, 
and  in  many  cases  portions  of  this  matter  were  washed  down  mto  the 
well  through  the  pores  of  the  ground  in  wet  weather.  A  friend  of  bis 
living  in  the  country  had  a  weQ  w>me  distjince  from  his  house,  which 
he  prized  very  highly;  mineral  oil  waa  used  in  the  house,  and  the 
barrel  of  oil  was  kept  in  an  out-liouse  some  little  way  from  the  well ; 
by  atH!ident  tbe  oil  tap  was  left  open,  and  the  oil  ran  out  and  soaked 
into  the  ground  ;  a«  a  consequence,  the  well-wafer  became  undrink- 
able,  and  it  r<:*mained  tainted  by  tlie  oil  for  over  twelvf^  months.  This 
Well  was  thus  dependant  for  the  purity  of  its  water  on  the  condition 
of  the  surfac'e ;  and  without  doubt,  many  wells  in  connection  with 
dwellij3g  houses  were  in  au  equaUy  unsatisfactory  condition. 


258  TTLLLQM  WATBB    erPPLY  AlTD  ABTBSIAIT  WBLU. 

Mr.  J.CoRBBTT(Msncliest6r)remiirl£6fl  that  special  eonsideration  was 
required  aa  to  the  cheapest  means  of  raisiDg  wattjr  for  village  supply. 
After  all,  the  clieapest  and  simplest  power  was  that  of  the  housewife's 
arm  and  the  hand^pump,  and  if  they  could  apply  that  power  to  an 
improved  source  of  supply  they  would  best  meet  the  village  wftiit«, 
ftod  meet  them  with  the  least  expenditure.  He  wished  particularly 
to  call  attention  to  a  case  with  whicli  he  himself  had  had  to  deal. 
The  landowner  who  was  making  the  improvement  stipulated  that  the 
work  should  cost  bo  little  that  he  had  to  come  down  to  the  very 
simplest  of  means.  A  good  supply  was  brought  into  the  village  by 
gravitation,  but  at  such  a  level  as  to  supply  only  a  few  houses.  All 
the  houses  were  situat^Mi  within  about  twenty  teet  of  the  level  of  that 
iupply.  He  therefore  carried  suction-mains  to  the  eight  or  ten 
existing  pump?,  and  then  supplied  new  pumps  in  the  old  caainga. 
This,  with  a  small  covered  reservoir,  completed  his  arrangement.  In 
one  case  he  had  a  pipe  220  yards  long,  with  a  lift  of  22  feet.  He 
made  that  pipe  only  l.|  inch  diameter,  and  it  was  of  lead-encaaed 
block-tin.  It  gave  a  satisfactory  supply,  thanks  to  the  expedient  of 
placing  an  air-vessel  with  the  suction-pipe  from  the  supply  introduced 
into  the  top  of  it,  and  the  air-vessel  placed  at  the  height  of  the 
pump-barrei  and  connected  to  its  sucMon-valve  at  the  base.  This 
appliance  formed  a  self-priming  cistern  for  the  pump  valves  and 
bucket,  and  also  formed  an  equalising  or  air-vessel  for  the  long 
suction-pipe ;  and  the  practical  result  was  perfectly  satisfactory. 

5Ir,  Er,  Eaixstok-Bhowis^  (Bridlington  Quay)  said  that  lie  had 
been  superintending  the  waterworks  for  Market  Weighton,  They 
found  the  place  supplied  from  dumb-wells  about  ten  feet  deep,  and 
the  drainage  in  a  moat  unsatisfactory  condition.  When  they  went 
there  they  found  no  fewer  than  eighty  cases  of  typhoid,  but  within 
three  months  of  starting  their  first  supply  from  the  chalky  from  a 
well  and  bore  seventy-six  fe^?t  deep,  there  was  cot  a  case  of  typhoid 
in  the  village. 

Mr.  A.  E.  EccLES  (Chorley)  wished  to  know  how  it  was  that  whilit 
tb©  cities  and  towns  were  getting  rid  of  pmup  water,  tbey  were  now 
recommending  it  to  villages.  Pump  wat^T  was  generally  hard  water, 
and  hard  water  was  injurious,  as  it  contained  lime  and  other  mineral 
matter,  which  prtnluced  stone  and  other  internal  accumulations  in  the 
body  of  man.  Wherever  it  was  possible,  villages  should  be  supplied 
with  soft  pure  water  from  a  hilly  district,  like  some  of  our  best 
waterworks  are, 

Mr.  J,  J.  Braoshaw  (Bolton)  observed  that  they  frequently  foun^ 
people  in  viilageM  hud  good  teeth,  whilst  those  in  towTis  had  bad  ones. 
There  was  that  objection  to  town  water,  that  it  had  often  not  suffi- 
cient lime  in  it  to  aid  in  the  formation  of  bone.  The  difficulty  of 
separating  pure  and  impure  roof-water  w&a  in  many  cases  met  by 
Mr.  Boberta*  Separator, 
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"  The  Fouling  of  Streams,*'  by  Major  LamoroCK  Flower, 
Saaitaiy  Engineer  to  the  Lee  Conservancy  Board,  &c. 

^-Water  I — of   Heaven  first-born :    ever  in  all  ages  a  sacred 

iblem,  from  that  remrtte  period  when  "  the  earth  was  without 
form  and  void,  and  darkness  was  upon  the  face  of  the  <k*ep, 
and  the  Spirit  of  God  niu\'cd  upon  the  face  of  the  waters." 
Alas  I  in  these  latter  days  more  abused  than  is  any  other 
element;  and  f ended  streams — from  the  babbling  brook  to  the 
broad,  once  silver  highway  of  nations,  and  those  portions  of  the 
**  wide,  the  open  sea "  (a  "  stream  ' *  within  the  meaaiiig  of 
the  Act  of  1876) — amply  justify  the  assertion. 

It  will  he  eonvenient  in  considering  the  subject  to  regard  it 
from  three  distinct  points  of  view ; 

1st.   The  Causes  of  tlie  Fouling  of  Streams. 

2nd.  The  Effects  thereof, 

3rd.  Remedial  Measures. 

I  trust  my  long  exj^ioricnce  and  daily  familiarity  with  the 
subject  may  be  my  excuse,  if  I  appear  somewhat  didactic  in  thia 
paper. 

First,  then — The  Causes. 

Prominent  is  inefficient  legislation  ;  the  permissive  character 
of  existing  Acts  of  Parliament  which  liave  been  framed  with 
the  object  of  abating  and  preventing  river  pollution,  and  the 
many  loopholes  which  are  found  in  sj>ecial  clauses.  Our  laws 
he-reon  are  complicated ;  they  are  conflicting,  and  also  are  in- 
effective. Prosecution  of  offenders  is  enormously  expeusive, 
and  the  machinery  is  cumbersome. 

The  removal  of  sewage  by  water-carriage,  bom  of  the  intro- 
duction of  the  water-claset — which  contrivance,  some  say,  was 
the  invention  of  the  de^il—lies  at  the  root  of  much  fonhng  of 
streams.  Sewers  are  laid  by  which  sewage  of  towns  and  villages 
is  discharged  direct  into  streams;  or,  if  into  cesspools,  these 
receptacles  have  overflows  which  contribute  sewage  in  its  worst 
contlitiou — putrefaction.  The  fluid  part  of  sewage  is  the  worst 
part  of  it. 

Then  the  storm-water  outlets,  the  "  back  door  "  to  systems  of 
sewerage ;  there  must  of  necessity  be  a  safety  valve  of  the  kind^ 
but  this  contrivance  has  too  often  acted  as  a  **  back  door,"  or 
means  of  surreptitiously  passing  large  Tolumcs  of  foul  matter 
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to  our  streams.  For  example,  given  a  town  of  say  1 0,000  inhabi- 
tants which  disposes  of  its  water-canned  sewage  on  land,  we 
will  say— the  land  either  worked  by  a  sanitary  authority,  or»  it 
may  be,  leased  to  a  sewage  farmer — what  are  the  conditions  *? 
The  authority  or  its  tenant  is  bound  to  i-eceive  and  also  to 
dispose  of  the  whole  of  the  sewage  of  the  inliabitants  ever}'  day 
of  the  week,  all  the  year  round,  rain  or  shine,  heat  or  coloi 
presumably  on  a  given  area  of  land  ;  what  happens!  When  all 
is  fair  sailing  the  sewage  is  properly  got  rid  of,  but  when  storms 
come  or  when  a  hard  frost  is  present,  where  does  the  sewage  go 
to?  Naturally  into  the  streams  again.  I  am  prepared  to  hear  it 
advanced  t!iat  se waged  land  is  not  liable  to  be  frozen,  and  there- 
fore no  overflow  could  take  place ;  but  experience  teaches  me 
that  sewaged  land  does  get  frozen,  and  that  sewage  does  escape 
over  such  frozen  land  into  t!ie  water-courses.  Again,  in  heavy 
storms  the  sewers  get  overcharged,  and  volumes  of  sewage  pa» 
to  tlie  rivers  of  our  country'  by  the  **  back  door,*' 

Or,  the  sewage  may  be  disposed  of  by  chemical  treatment. 
What  a  temptation  lies  here  to  save  chemicals  and  let  the 
sewage  improperly  dealt  with  pass  away.  The  sewage  doctor  as 
well  as  the  chemist,  to  say  nothing  of  tlie  ratepayers,  seem 
to  profit  by  practically  biTaking  the  law.  The  sewage  farmer 
lets  what  he  tlocs  not  want  of  the  sewage  \mss  away  by  the 
storm  outlet.  The  Local  Sanitary  Authority  saves  by  stan'ing 
the  chemicals. 

Again,  unless  the  sewage  Ije  borne  to  the  outfall  by  gravitation, 
how  excellently  gooil  it  is  to  be  able  to  save  some  few  pomids  iu 
a  year  by  reducing  the  pumping  expenses ;  what  a  feather  in  the 
cap  of  tlie  official  in  charge  to  be  able  to  say,  **  wo  have  saved 
something,"  however  triviuL  *'Keep  the  rates  down'*  has  been 
one  of  the  fruitful  caust-s  of  fouling  of  streams — u  "penny  wise 
and  pound  foulLsh  "  policy.  When  will  folk  learn  the  value  of 
the  wise  mini's  saying,  ** There  is  that  scattereth  ami  yet 
increaseth?'*  and  1  sun  sore  that  many  of  my  hearers  can  point 
to  the  result  of  following  out  the  principle  in  their  own 
experience.  False  economy  is  another  of  the  causes  of  fouling 
of  streams. 

High  farming — the  top  dressing  of  lands  with  manure  of  all 
kinds,  artificial  or  otherwise — and  the  drainage  therefrom  into 
water-courses ;  sew  age  sludge  spread  on  landd  and  allowed  to 
drain  into  a  stream  also. 

Carriage  of  manure  in  old  and  rotten  barges  is  another 
cause ;  one  of  the  gr^^atest  difficulties  I  have  to  overcome  in 
the  river  Lee  is  pollution  from  manure  barges.  The  carriage 
of  rrianiire  is  specially  sanctioned  by  a  clause  in  the  Act  of 
186d. 
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Canal  boats  and  house  boats  on  rivers  are  fruitf nl  causes  of 
pollution;  all  the  refuse  from  a  canal  population  passes  or  is 
cast  into  the  water  j  and  as  to  house  boats,  I  give  a  pictui'e 
from  a  local  Dewspa{>er  of  the  condition  of  affairs  at  Henlej- 
on-Thames : — "  Thert*  was  a  great  number  of  decomposinij 
salad  leaves,  some  rotten  fruit,  innumerable  e^g-shells,  with 
part  of  the  yellow  of  the  egg  still  adhering,  several  large  pieces 
of  bread,  the  skin  of  a  salmon,  a  skirt  of  lamb,  stale  pieces  of 
fat  and  meat,  some  spring  onions,  innumerable  crushed  lemons, 
faded  flowrrs,  lobster  sliells,  bruised  tomatoes,  and  a  dead 
roaeb."  Tbe  rt-port  follows  grotes([uelj,  *'  a  bucketful  of  water 
taken  from  the  midst  of  this  garbage  smelt  verj  unpleasant  I" 

Inefficient  or  improper  chemical  treatment  of  sewage  is 
another  cause.  "  Ail  is  not  gold  that  glitters/'  we  know,  and 
'*•  bright  efHuents,"  "pidlueid  jets  of  spring  water/*  are  often 
delusive.  I  always  say  that  the  value  or  otherwise  of  a 
chemical  process  is  shf)wn  by  the  effect  upon  a  stream  of  the 
effluent  which  is  dischiu'ged  therefrom. 

Privies  erected  over  water-courses  are  another  cause,  and 
similar  necessary  conveniences  placed  over  ditches  also;  here 
the  filth  accumulates  and  decomposes,  and  is  wjished  away  into 
the  nearest  water-course  by  heavy  storms. 

Pullution  from  manufactory  refuse  also  contributes  to  the 
long  list  of  causes  of  river  pollution.  How  frequently  do  we 
read  some  such  notes  as  the  following; — *'Tbe  river  Aire 
flowing  through  Leeds  contains  probably  every  loathsome  and 
disgusting  im|iurity  which  exists  ;  it  is  the  open  sewer  for  hidf 
a  hundred  t<>wns  and  villages ;  it  is  tlie  ever  ready  receptacle 
for  every  waste  product  ot  mills,  tanneries^  dye  works,  chemical 
works,  slaughter-  houses,  and  everything  else  of  which  man  is  in 
a  hurry  to  rid  himself ;  such  a  burden  does  the  black  bosom  of 
the  river  iVire  l>ear  at  Leeds  bridge/* 

Again,  we  read  of  the  Invell :  '*  From  time  immemorial  it  has 
been  the  receptacle  for  quaiTy  rubbish,  surjilus  excavation, 
ashes,  and  refuse  of  the  various  manufactories  on  its  banks; 
and  at  the  present  time  (1887)  the  sewage  from  a  population 
of  upwards  of  a  mill  tun  persons  parses,  with  scarcely  an  attempt 
at  purification,  into  its  stretun."  Of  the  Irwell  it  is  said  :  **  It  is 
the  most  foully  used  stream  in  the  world.  The  stiiple  trade  of 
England  is  largely  indebted  to  this  river  for  its  pros[>erity,  and 
like  many  another  faithful  sen-ant,  its  well-being  has  been 
ignored  liy  those  who  have  deri\'ed  most  advantage  from  its 
Bervices." 

Refuse  cast  or  allowed  to  be  discharged,  of  which  malting 
refuse?  brings  about  some  of  the  greatest  nuisances  possible,  also 
fouhj  streams  to  a  great  extent.    On  the  river  Avon,  one  \\Titer 
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relates  tliat  his  attention  was  drawn  to  a  flotilla  of  floating 
palliasses  or  square  nuittresses,  wliicli  liaving  been  iufected, 
wei'f  thrown  into  tlie  river. 

Pail  wa,shin^?«,  a  most  disjgystingly  filthy  pollution,  tr>  the 
extent  of  30,(K)0  irulluns  daily,  is  dtsoliarged  into  a  river  by  the 
Corporation  of  an  important  town  situate  not  100  miles  from 
this  place.  Butchers'  offulj  dead  aniniiils,  and  filth  of  all  kinds 
arc  daily  heedlesslv  throi^Ti  into  onr  nt reams  as  the  readiest  way 
of  getting  fj^uit  of  them.  8lieep  Wiishiiig,  again,  h  a  bad  pol- 
lution* 

Some  people  claim,  as  an  excuse  for  pollution,  "vested  in- 
terests." Here  is  an  extract  from  a  recent  report  on  pollution 
from  dye  and  bleach  worka  :  **  This  |>ollution  is  of  a  character 
which  the  Local  Board  finds  diflicult  to  cope  with,  as  any  intor- 
ference  would  inflict  such  serious  injury  on  these  industries 
that  it  has  always  been  considered  unwixSe  for  the  Board  to 
interfere  beyond  making  suggestions,"  This  is  a  s[iecinien  of 
that  '* masterly  inactivity'*  of  which  some  of  us  have  recently 
heard. 

River  pollution  is  a  thing  of  the  last  half  century  following 
the  vjtst  expansion  of  Diauufactiircs  and  dwellers  <>u  the  hanks 
of  streains.  Doubtless  it  is  a  very  cheap  anil  ready  way  of  dis- 
posing of  refuse,  to  let  it  he  thrown  into  or  passed  to  streams — 
"tlie  natural  drainage  of  the  country,"  to  (piote  an  oft-givea 
excuse;  ami  now  the  chief  polluters  complain  that  to  compel 
them  to  cease  from  pollution  would  be  to  close  their  works. 

It  cannot  be  admitted  that  anyone  has  a  right  to  turn  out 
noxious  filth,  with  the  result  that  the  health,  food,  profit,  aud 
pleasure  of  all  below  the  polluter  on  the  river  are  destroyed. 

This  brings  me  to  the  second  pjirt  of  our  subject — the  effects 
of  fuuling  of  streains. 

I  extract  the  following  fiX)m  a  poetical  description  of  a  river 
given  some  years  since  by  an  anonymous  author  iu  a  sporting 
paper : — 

**  Oeliold  the  babe !  springing  from  the  bowels  of  Mother 
Earth.  See,  it  lies  asleep  iu  its  moss-girt  cradle*bed,  pure  as 
ever  was  infant.  Soon  it  crawls  over  the  side  of  its  cradle — its 
moorland  nest — a  tiny,  streogthless  thing.  The  age  of  jjrogress 
there  is  no  turning  back,  and  soon  it  has  grown 
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into  the  mountain  brooklet — the  jolly,  noisy,  splashing,  diishing, 
leaping,  tumbling,  boisterous  *  burn.  Anon,  iis  it"  wearied  out, 
sleei»ing  quietly,  self-intoxiciiterl,  in  its  own  sweet  tjui*gling 
eddies.  Then  growing  and  flowing,  till  the  brooklet  ot  yester- 
day is  the  river  of  to-tlay.  Westward  luoms  a  growing  haze, 
and  towards  that  the  river  slowly  but  surely  is  going,  *  like  aa 
the  waves  make  to  the  pebbled  shore.*     Swiftly  oow,  as  if  cour 
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fttmting  a  foe,  it  rolls  along,  facing  the  future,  dark  though 
it  be  ;  proudly  and  detiantly.  It  has  entered  the  city  I  where 
now  the  bright  sun,  the  verdant  pastures,  the  song  of  birds  I 
overhead  all  is  gloom,  around,  an  atmos|>here  of  inipiirity. 
Oh  I  liow  it  chafes,  how  it  chokes  I  Nobly  batth'ng  fur  the 
mastery,  it  goes  on  :  a  sharp  struggle,  perhaps,  and  then  out 
beyond  the  city.  Purity  once  more — the  glorious  country  and 
the  golden  sunshine  I  Alas  I  step  by  step,  it  grows  foul  and 
turbid,  and  the  odours  are  those  of  death  and  decay,  not  life  and 
health.  The  river  is  no  longer  beautiful  and  pure,  but  foul  and 
loathsome.  It  hjis  emerged  from  the  city,  *  bearing  i7«  stain' 
How  sadly,  how  painfully  it  flows  now  ;  aye^  and  flows  on  till  it 
is  lost  in  the  loving  arms  of  the  ocean's  resistless  tide.  How 
like,  indeed,  to  man  s  Hfe — from  the  cradle  to  the  grave," 

What,  then,  are  the  effects  of  the  fouling  of  sti-eams? 

In  natural  sequence  let  us  look  at  the  laws.  To  foul  a  stream 
is  to  transgress  the  law.  One  effect  thereof  is  to  try  t^  escape 
punishment^  and  in  such  endeavour  to  avoid  the  consequence  of 
evil,  experts  have  amassed  furtunes.  It  has  been  sjiid,  not 
inaptly,  that  it  is  ])ossible  to  drive  a  coach  and  four  through 
most  clauses  in  Acts  of  Parliament  1  think  experience  has 
taught  us  that  in  river  pollution,  at  all  events,  there  is  some 
excuse  for  the  legend. 

Fouling  of  drinking  water  is  an  effect.  Time  was  when  the 
Fleet  Diteh,  sewer  as  it  is  now,  was  as  **  the  river  uf  wells,*'  a 
pure  infant,  and  the  water  siipidy  of  much  of  London.  Soon  by 
filth,  contributed  by  dwellers  on  its  banks  and  by  factories,  was 
it  reduced  to  the  condition  described  by  Pope,  as 

**  The  king  of  dykes,  tban  whom  no  eluioe  of  mud 
"With  deeper  sable  blots  the  silver  flood," 

"  The  silver  flood  *' — The  Thames :  once  the  silver  highway 
of  nations  I 

Destruction  of  recreation  is  an  effect  of  fouling  of  streams. 

The  discharge  of  iminire  fluid  into  the  Lee  befow  Tuttenhatn 
Lock  in  1885  practically  destroyed  the  boating  trarle,  and  so 
deprived  the  hard-working  toilers  of  a  large  district  of  London 
of  that  amusement  which  tended  to  keep  up  tlieir  health,  their 
strength,  and  their  places  in  the  national  [rower;  for  we  mnat 
not  forget  that  the  strength  of  a  nation  lies  in  the  health  of  its 
peoide.     Fouling  of  streams  is  in  effect  a  national  evil. 

The  special  clauses  tx>  which  I  have  before  referred  have  the 
effect  of  legalising  jwlhition,  I  will  quote  a  few  words  from 
Mr.  Kuskin  last  year,  on  the  neglect  of  oiu-  streams  by  Pai*lia- 
ment  i — 

**I  have  not  myself  noticed  mnch  that  it  has  done  to  any 
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purpose,  except  virtually  abolishing  the  Act  against  pollution 
of  rivers;  wUkii  repentance  of  tlieirs  virtually  signities  that  the 
management  of  the  inilleniuni  we  liave  presently  to  look  to  is 
to  be  jjut  in  the  hands  of  the  sort  of  British  patriot  who  is 
reatly  to  poison  the  air  am!  tlie  wl41s  for  his  neiph hours  100 
miles  round,  and  to  sit  himself  all  bis  life  up  to  his  throat  in 
a  Jakes,  so  only  that  he  may  lick  up  lucre  from  the  bottom 
of  it." 

An  article  in  an  evening  paper  in  August  of  last  year  states 
that— 

"  Local  self-government  acts  in  the  opposite  direction  as  to 
abatement  of  river  pollution. 

*'  The  high  t>'pe  of  it  exists  at  Hertford,  which,  for  example, 
insists  on  pouring  its  *ti*eated*  sewage  into  the  Lee.  When 
the  much  maligned  Conservators  tr>'  to  prevent  Hertford  from 
doing  this,  they  are  fonght  in  the  law  courts  from  point  to 
point  with  bitter  and  dogged  teiiaeity.  Nor  can  vvc  blame 
Hertford ;  just  as  Batii  and  its  satellites  convert  the  once 
pellucid  Avon  into  a  turbid  torrent  of  filth : 

"The  law  allows  it,  and  therefore  courts  have  awarded  it. 
If  an}'one  is  to  be  blamed  it  is  not  the  municipalities  but  the 
legislature,  wliose  clumsily  drafted  enactments  give  munici- 
psilities  in  such  circumstances  a  legal  right  to  poison  pure 
sweet  streams  with  sewage." 

Polhition  of  a  river  spoils  the  pleasure  of  everv'  one  dwelling 
on  its  banks.  Tlie  landscape  is  ruined ;  a  peaceful  caiitempla- 
tiou  of  the  country  is  impossible  with  the  odour  of  ten  thousand 
sewers  in  the  air:  the  angler  is  hanished :  during  the  last 
twenty  years  the  trout  streams  have  been  depo])ulatc4l  to  the 
extent  of  from  fifty  to  one  hundred  per  cent, ;  and  tlie  refining 
iniluenee  of  a  pellucid  stream  hurrying  onward  to  the  great 
ocean,  lit  type  of  the  larger  stream  of  life,  is  lost  in  the  accumu- 
laterl  filth  of  cities,  towns,  and  parishes. 

The  lower  maimfacturers  on  tlie  banks  of  a  jjolluted  stream 
are  sufferers  by  the  jKillutiun  of  those  above  them. 

To  them  the  effects  of  fouling  of  streams  are  injury  to  health, 
to  enjoyment,  and  to  trade. 

We  come  now  in  the  third  place  to  remedial  measures. 

New  legislation  is  absolutely  rei[uisitc.  The  Act  of  1876, 
brought  about  by  the  noble  Lord  who  presides  over  our  Congress, 
was  a  step  in  the  right  direction,  but  I  am  sure  his  Lordship 
will  admit,  and,  in  fact,  ditl  admit  in  his  opening  address, 
that  very  much  more  is  wanted  before  we  may  flatter  our- 
seU'es  that  any  effectual  legalised  means  exist  to  prevent  river 
pollution. 

**  Thou  shalt  not,"  must  be  the  motto  of  any  future  laws  on 
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tlie  subject,  A  shorter  course  of  procedure  in  punishing 
offundc'i's  must  be  brou«xlit  about.  No  ruuudabout  way  ui 
petting  one's  ends  accooiplialied,  but  autiDU,  shurt»  sharp,  and 
decisive. 

The  late  Attorupy-Gencral,  Sir  Charles  Russell,  considered 
that  the  failure  of  tlie  l^oliution  of  Kivers  Act  of  1^76  to  do  all 
that  was  expected  of  it  was,  "because  the  local  sanit^iry 
authorities,  who  were  generally  the  chief  offenders,  were 
entrusted  with  the  power  of  enfurcing  the  Act." 

Ill  1885  we  read  that  the  German  ili;^h  Court  recently  gave 
notice  to  the  miiuieijial  authoritiea  of  Efisen-on-the-Kuhr,  that  if 
the  town  sewage,  at  that  tiuic  flowing  into  the  river,  was  not 
conveyed  elsewhere  or  pumped  in  a  systenuitic  and  satisfactory 
manner  on  or  before  a  certain  date,  not  only  woidd  a  penalty  of 
1,000  marks  a  day  be  iuHlcted,  but  should  any  nuisance 
dangerous  to  health  be  found  to  exist,  tlie  magistrates  of  the 
town  would  be  sent  to  prison. 

The  effect  has  already  been  magical  at  Essen-on-the-Ruhr,  and 
probably  if  we  couUl  gi^'e  half  the  nieuibers  of  the  Metro|M.)litan 
Board  six  months  '*  hard,''  an  impro%x-ment  would  be  found  in 
the  neighbourhood  of  Barking  and  Eritli. 

Recently  also  in  Russia  a  factory  |Hjlluted  a  river.  The 
Czar  onfered  that  within  a  certain  sfiucifietl  term,  the  ^^oUution 
should  be  abated  on  puiu  of  jmlling  down  the  factory,  and  a 
militar)'^  force  was  marched  on  to  the  ueighbuurhoud  with 
instructions  to  carry  that  ortler  into  effect.  The  result  was, 
projier  measures  were  taken,  the  nuisance  abated,  and  the 
factory  works  on. 

We  are  too  permissive  in  our  legislation.  Again  I  say,  "  Thou 
shalt  not  *'  should  be  uur  watchword.  Fresh  legishitiou  then  is 
one  remedial  measure. 

This  matter  should  be  taken  up  by  the  government,  and  an 
effective  public  measure  introduced  to  the  consideration  of  both 
Houses  of  Parliament. 

Perhaps  we  may  find  that  sanitary  matters  and  prevention  of 
fouling  of  streams  may  forn^  an  uni>ortaut  section  in  the 
prcimised  "County  Boards"  Bill- 
In  laying-out  systenis  of  sewerage,  no  storm  outlet  should  be 
[*ennitted  which  does  not  discharge  on  to  an  area  of  laud  or 
on  to  an  adequate  tilter;  and  where  neither  of  these  can  be 
obtained,  then  the  sewage  overflow  should  be  disinfected. 

Stonn  overflows  are  sometimes  sanctioned  by  Parliament. 
One  case  in  point  is  that  of  the  main  drainage  of  London,  which 
pollutes  the  river  Lee  at  Old  Ford;  to  lessen  the  evil  of 
this  I  suggestetl  certain  automatic  machinery  fm*  the  applica- 
tion of  ethcieut  chemiculs|  an  idea  which  found  favour  with  the 
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Metropolitan  Board,  and  is  uudor  their  serious  consideration 
with  a  view  to  my  i<leas  being  adopted. 

There  are  ver\^  few  places  where  the  remedial  measares  which 
I  sii^Tgest  cannot  bi^  carrif  d  out. 

Thus  I  propose  the  evils  of  the  "back  door"  shall  be  abated. 

Then  as  to  disposal  of  sewai^e.  1  am  uot  going  to  travel 
over  the  old  well-trodden  track  and  thrash  out  the  aewage 
question  de  novo. 

There  are  now  certain  well-known  and  adopted  principles. 
First  of  all  comes  the  land.  Shakespeare  says :  "The  earth's 
a  thief  that  feeds  and  breeds  by  a  composture  Rtolen  from 
general  excrement."  It  is  prt'tty  generally  admitted  that  in 
disposing  of  our  refuse  it  should  be  "earth  to  esirth"  and  the 
disposal  of  sewage  ou  land  must  rank  first  in  all  our  modes  of 
disposal;  but  where  sewage  lands  are,  care  must  Ikj  taken 
against  the  contingencies  which  I  have  noted  in  speaking  of 
the  causes  of  fouling  of  streams.  There  must  always  be  an 
area  laid  out  to  receive  possible  excess  of  sewage  or  of  storm 
overflow ;  and  a  belt  or  osiers  properly  planted  is  a  good 
remedial  measure, 

I  shall  not  attempt  to  follow  the  myriads  of  chemical  pro- 
cesses which  have  from  time  to  time  been  brought  into  public 
notice,  and  shall  merely  record  certain  results  which  have  come 
prminnently  under  my  notice. 

Where  land  cannot  be  obtained  in  sufficient  quantit}^  and  of 
an  ap[iropriate  characterj  deposition  ai  the  solids  of  sewage  may 
be  effected  by  chemicals.  A  much  less  area  of  land  is  required 
for  merely  tlepriving  the  effluent  of  those  organic  matters  which 
no  chemical  process  has  yet  been  able  to  remove.  I  speak  within 
reason, 

I  believe  I  was  the  first  man  who  tried,  on  a  large  scale,  the 
combined  metliod  of  chemical  and  land  treatment.  This  was 
done  jit  Enfield,  and  the  result  was  satisfactory  in  every  sense; 
in  fact  it  is  now  fully  athnittcd  that  dealing  chemically  with 
aewage,  and  following  tins  by  titration  through  land^  is  the 
highest  form  of  sewage  dis|)osal. 

Of  course  where  deposition  of  iho  solids  precedes  irrigation 
or  laud  filtration,  there  is  the  question  of  sludge  to  be  dealt 
with.  Dehydration  by  pressing  is  a  valuable  auxiliary  in  dis- 
posing of  sludge  ;  and  if  this  be  followed  by  the  furnace,  we 
get  a  result  which  is  undeniably  of  value, 

As  to  burning  of  sewage  sludge,  I  have  for  some  time  care- 
fully \Natched  certain  experiments  made  with  a  view  to  see  how 
far  coking  of  coal  and  incineration  of  sludgc-cAke  might  be 
combined.  This  has  been  effected  with  great  success :  the 
mode  by  which  it  ha8  been  achieved  forma  one  of  our  exhibits* 
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9  to  carrlapje  of  nianure,  it  is  8iii*ely  possible  to  prevent 
nuisance  by  seeing  tluit  only  sound  craft  are  usetl  for  the 
purpose. 

Ke3[)ectint]j  house-boats  and  the  nuiasnce  therefrom,  closets 
thereon  should  be  abolished,  and  a  scavenger-boat  be  established, 
which  should  each  morning  ix-niove  the  refuse,  gai'bage,  ashes, 
&c,,  *fec,,  from  the  boats. 

As  to  efficient  chemical  treatment,  it  must  never  be  ad- 
mitted that  any  one  system  is  equally  ap[»licable  to  all  places, 
nor  must  mere  elaritication  be  mistaken  fur  purificatiuii.  I  can 
point  to  cases  where  liuid,  as  ck^au  apparently  as  spring-water, 
IS  discharged  from  the  outfall  works,  which  before  going  a  mile 
becomes  putrid ;  and  to  other  places  where  an  etHuent,  not 
good-looking  in  appearance,  is  discharged,  bnt  which  being 
passed  into  a  foul  river  actually  imjiroves  its  c»»n(lition. 

Then  refuse  from  manufactories.  Tliis  might  be  met  by 
making  the  manufactm'ers  deal  with  their  own  refuse  on  theu* 
own  premises,  and  not  pour  the  said  refuse  into  the  public 
sewers  to  increase  the  diniculties  at  the  outfalls,  nor  into  the 
rivers  to  foul  them  direct 

The  recovery  of  waste  products  may  in  most  cases  be  remu- 
neratively carried  out;  and  in  one  case,  the  refuse  of  soda 
manufacture  is  s}>ecially  treated  by  Messrs.  John  Hanson  & 
Co.,  of  Wakefield,  and  used  for  sewage  treatment  with  %*ery 
great  success.  This  must  not  be  confoimded  with  employing 
fresh  black  ash  waste  in  treating  sewage. 

Although  much  has  been  effected  in  abating  river  pollution, 
a  very  great  amount  remains  to  be  done;  and  1  submit  timt,  as 
1  said  ten  years  ago,  if  we  want  to  have  our  streams  free  from 
pollution,  we  must  map  out  tlie  country  in  watershed  areas,  and 
put  each  under  the  charge  of  an  experienced  man,  backed  by 
ft  good  Board,  who  should  legalise  his  acts. 

In  conclusion,  I  think  we  must  admit  that  the  remedy 
against  a  condition  of  affairs,  which  is  to  us  a  national  disgi-ace, 
is — mainly,  improved  legislation  j  abolish  all  special  clauses  or 
exemptions ;  and  make  the  fouling  of  streams  a  |>enal  offence. 
We  shall  then  probably  cease  to  hear  coniplaintA  like  the  fol- 
lowiug : — 

**  The  rapacity  of  property  owners,  the  gi*eed  of  manufactu- 
rei's,  the  'masterly  inactivity*  of  local  authorities,  have  secured 
for  us  the  pestilencc'laden  atmosfdiere  which  robs  us  of  our 
nearest  and  dearest,  and  the  heavy  tiixation  which  wears  out 
the  heart  and  energ}-  of  the  suffering  ratepayer."  And  may  use 
the  wui'ds  of  a  writur  in  Etujineeruttj^  on  the  struggles  of  a  pro- 
gressive Board  whose  motto,  like  that  of  Bolton,  was  **  onward, 
ever  onward,"  wliich,  ou  the  completion  of  its  hibours,  could 
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witli  a  clear  sanitary  conscience  say,  ^'  we  hare  gained  for  our 
dLstrict  that  title  to  civilization  which  must  be  denied  to  atiy 
commnnitj,  however  pretentious,  wliicli  consents  either  from 
ipKvrance  or  false  eco«omy  to  welter  in  its  own  emanations. 
Health  we  have  ^iven  which  is  wealth,  and  more  than  wealth, 
and  cleanliness  which  is  next  to  godliness  *'^ — a  condition  to 
which  all  may  attain. 


Mr.  H.  Law,  M.In8t.C.E,  (London),  said  that  when  the  law  re- 
quired that  cesspools  should  be  abolii<hed,  the  sewage  from  water 
closets  was  transferred  to  and  polluted  our  rivers.  The  question  of 
river  pollution  was  a  large  one  and  did  not  arise  entirely  out  of  the 
pollution  from  sewage.  Probably  there  would  have  been  little 
difficulty  in  obtaining  wise  and  suflicient  legislation  on  the  subject  of 
the  prevention  of  river  pollution  if  it  had  only  been  a  question  of 
dealing  with  sewage.  But  when  it  came  to  a  question  of  interfering 
with  manufacturing  interests  no  Government  had  felt  it  wise  to  deal 
with  the  subject.  He  himself  took  part  in  the  deputation  which 
waited  upon  the  present  President  of  the  Local  Government  Board  not 
very  long  since  for  the  purpose  of  urging  upon  him  the  importHnce  of 
legisilatiDg  upon  this  subject.  He  (the  President  of  the  Local  Govern- 
ment Board)  explained  to  them  timt  in  the  present  depressed  state  of 
trade  it  waa  no  use  recommending  to  the  Government  that  any  mea- 
sures should  be  proposed  which  would  in  any  way  restrict  the  present 
Heense»  if  he  might  yse  the  term,  which  was  accorded  to  manufac- 
turers. He  himself  thought  that  if  a  commission  or  some  other 
machinery  were  appointed  which  could  fully  enquire  into  the  subject, 
it  would  be  found  that  a  great  deal  of  manufacturing  pollution  which 
now  exists  could  be  avoided,  greatly  to  the  advantage  of  the  manufac- 
turers themselves.  That,  he  was  sure,  could  and  would  be  done ;  but 
in  the  present  state  of  want  of  knowledge  as  to  how  pollution  could 
be  avoided  without  restriction  of  trade  processes,  he  was  afraid  they 
must  not  look  for  any  drastic  measure  of  legislation.  As  to  the 
Bewage,  there  could  be  no  doubt  that  its  application  to  the  land  was 
the  natural  way  of  treating  it  and,  where  it  could  be  adopted,  the 
best.  He  and  bis  brother  engineers  who  had  had  experience  in  the 
various  schemes  proposed  for  dealing  with  the  sewage  of  towns  and 
villages,  must  have  experienced  the  immense  difficulties  created  by  the 
opposition  of  land-owners  and  residents  to  allowing  land  to  he  taken 
for  the  purpose  of  a  sewage  farm.  That  was  the  great  difficidty  in 
the  way  of  the  system.  His  opinion  was  that  the  best  plan  was  first 
to  Apply  a  proj)er  chemical  process,  and  then  follow  that  up  by  passing 
the  etfluent  through  the  land ;  but  he  was  also  of  opinion  that  the 
difficulty  had  been  immensely  roduced  by  the  introduction  of  the 
«ludge-presaing  system. 
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Mr,  J.  J.  BBABsnAW  (Bolton)  pointed  out  a  cause  of  fouling"  which 
could  not  be  considered  as  sewage.  In  the  neighbourhood  of  Bolton 
there  were  very  large  works  situated  on  the  banks  of  the  Jrwell  and 
other  streanii,  where  the  owners  regularly  disposed  of  their  cinder 
heap  bj  pitching  it  into  the  river  every  time  there  was  a  flood. 
Bometimes  there  were  as  many  as  twelve  men  hard  at  work  throwing 
into  the  river  this  refuse  and  letting  the  iiood  carry  it  away. 

Dr.  Alfred  Cab.?enteb  (Croydon)  said  there  could  be  no  doubt  it 
was  a  wrong  thing  to  send  our  sewage  down  to  our  neighbours ;  there 
wa«  a  time  when  we  uaed  to  send  our  moral  a e wage  to  distant  coun- 
triea,  but  those  distant  countriea  objected,  and  now  we  treated  it  at 
home  with  greater  success  and  more  judiciously,  and  he  contended 
that  we  ought  to  deal  with  our  own  sewage  in  our  own  localities, 
Bolton  mui)t  deal  with  its  sewage  in  such  a  way  that  it  will  not 
become  a  nuisance  t-o  their  neighbours,  aa  would  be  the  case  if  it  were 
emptied  into  the  stream  to  be  carried  down  possibly  to  destroy  the 
health  of  others  below  them  as  regards  elevation-  It  was  possible  to 
prevent  that  fouling  by  taking  out  that  which  caused  the  mischief  and 
utilizing  it  in  a  way  that  it  should  be  an  advantage  to  the  people  who 
had  produced  it ;  just  as  it  was  possible  to  take  the  smoke  from  the 
atmo«pher6  be  saw  l>efore  him  and  utilize  it,  so  they  could  do  in 
regara  to  i»ewage.  If  it  were  possible  to  apply  the  sewage  of  large 
towns  to  the  land  and  to  apply  it  at  once,  and  to  his  mind  there 
could  be  no  doubt  about  it,  there  could  t>e  no  mistake  about  the 
propriety  of  that  course  being  taken ;  though  there  were  certain 
erroneous  ideas  in  the  minds  of  the  people  which  prevented  that 
course  from  generally  l>eing  taken,  reople  thought  that  fiewagd 
necessarily  stank.  Fresh  sewage  did  not  stinky  and  if  fresh  sewage 
were  applied  at  once  to  the  land  there  was  no  likelihood,  or  ought  to 
be  no  Likelihood  of  smell  at  all  To  produce  smell  in  sewage,  time 
was  required,  because  it  was  the  actitjn  of  living  organisms  that  led 
to  the  decomposition  of  the  material.  Until  those  microphite«  had 
been  at  work  there  was  no  room  for  smell,  and  if  sewage  were  got  on 
the  land  within  a  certain  time  after  its  production  there  was  an 
absence  of  smell.  They  might  use  their  sewage  close  to  the  population 
which  produced  it,  provided  it  were  properly  and  scientifically 
managed,  and  they  might  use  it  in  a  manner  which  would  be  utterly 
free  from  objection  to  the  neighbouring  inhabitants  ;  the  moment  they 
got  sewage  on  land  the  change  which  took  place  was  in  a  direction 
antagonistic  to  the  production  of  smell.  The  action  of  earth  or 
vegetation  produced  such  a  change  in  arresting  actions  so  that  micro- 
organisms could  not  be  produced,  and  there  was  of  course  an  end  to 
all  smell;  and  this  fact  was  illustrated  when  the  CAt  misbehaved 
itself  in  the  hall  and  the  servant  sprinkled  the  result  of  \fjs 
miflbehaviour  with  earth.  Sewage  which  came  fresh  from  the  body 
was  not  harmful,  or  else  everybody  would  be  poisoned  by  their  own 
excreta ;  those  were  simply  ethereal  smells  which  were  dissipated  at 
once  and  did  not  rise  to  mischief;  those  which  did  mischief  were 
asaociated    with    a    certain  fermentative  process  taking  place   in 
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changing  organic  matter  which  wa«  ceasing  to  live,  and  if  they  stopped 
that,  which  the  earth  or  Tegetation  would  do,  they  bad  at  once  ft 
removal  of  the  conditions  which  gave  rise  to  smells  which  were 
injurious  to  health.  He  had  had  under  his  eyes  for  the  last  three-and- 
thirty  years  an  illustration  of  the  effective  manner  in  which  the 
work  could  be  done.  He  was  speaking  as  to  it»  scientiftc  aspect, 
because  sewage  farming  was  a  purely  scientific  process,  and  if  it  were 
managed  by  unscientific  people,  by  unscientific  committees  of  Local 
Boards,  they  might  depend  upon  it  it  would  be  a  scientific  as  well  as 
n  finaijcial  failure.  If,  however,  a  sewage  farm  were  ccnducted 
properly,  there  wotild  be  a  sufficient  return  from  the  proceeds  of  that 
farm  to  pay  all  the  expenses  of  management,  to  pay  a  certain  per- 
centage upon  the  outlay  as  far  as  the  farming  arrangements  were 
concerned  ;  but  there  would  be  nothing  to  pay  interest  upon  the  sum 
that  was  required  for  the  purpose  of  acquiring  a  site  for  the  farm — 
that  was  a  burden  which  must  be  borne  by  the  locality.  The  locality 
provided  the  sewage,  and  the  locality  must  provide  the  means  of 
taking  that  sewage  out  of  the  water;  if  they  left  that  as  a  charge 
upon  the  locality,  they  need  not  pay  one  single  sixpence  in  annual 
coat  for  farming  purposes.  There  were  difficulties  in  obtaining  land 
in  a  locality  like  Bolton,  hut  it  was  not  necessary  that  the  land  should 
be  in  close  proximity ;  they  might  have  areas  here  and  ai^as  there, 
and  if  they  could  command  those  areas  by  gravitation  they  might  be 
actually  in  the  grounds  of  a  gentleman's  park,  and  there  was  no  diffi- 
culty in  80  arranging  their  sewage  that  there  should  be  no  mischief 
and  no  miasm  from  it  that  would  be  injurious.  There  was  no  rejiaon 
why  they  should  have  any  kind  of  effluent  which  could  not  b® 
admitted  to  any  fresh  waters.  There  were  of  course  difficulties  in 
the  way  of  managing  this,  the  principal  of  which  was  the  want  of 
scientific  knowledge.  It  was  certainly  e-asier  to  adopt  a  precipitating 
process  of  mixing  lime  in  the  water  and  getting  rid  of  the  suspended 
matter  and  letting  the  effluent  go,  but  by  that  means  all  its  manorial 
quaUties  were  lost  to  the  country  ;  be  thought  it  was  an  injury  to  the 
country  that  this  should  go  on.  We  were  now-a-daya  so  considerate 
of  £  a.  d,  that  if  it  were  seen  there  was  a  possibility  of  expense  ujion 
the  locality,  they  did  not  so  much  look  at  that  side,  and  at  once  took 
up  the  sentimental  aspects ;  that  was  the  side  he  was  always  fighting 
against,  and  it  always  expressed  it«elf  in  this :  that  to  bring  a  sewage 
farm  close  to  a  population,  was  to  introduce  the  elements  of  disease. 
There  was  no  reason  whatever  why  it  should  be  anything  of  the  kind  j 
though  sentiment  has  often  more  t-o  do  with  the  failure  to  establish  a 
Bewage  farm  than  anything  else,  the  very  high  price  which  would 
hare  to  be  paid  for  land  for  the  purpose  close  to  a  town  was  often  a 
■erious  drawback.  Where  it  was  impossible  to  carry  out  the  course 
he  suggested,  then  there  were  ways  by  which  precipitation  methods 
might  remove  the  suspended  matter  which  develof^ed  mischief,  and 
aiao  take  out  some  of  the  albuminoids  which  were  likely  to  produce 
disease.  The  locality  which  allowed  one  of  the  ordinary  streams  of 
the  district  to  be  fouled  by  their  sewage,  whether  that  sewage 
contained  only,  as  was  the  case  at  Bolton,  dissolved  material  that 
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came  off  and  was  not  viaible^  or  whether  it  waa  that  visible  material 
which  waa  taken  out  here,  and  did  go  in  in  Bom©  places  ;  they 
were  failing  in  their  duty,  and  were  not  doing  what  they  ought  to  do, 
both  as  local  legialatora  and  as  citizens  of  a  county  which  ought  to 
grow  food  enough  for  its  people  to  live  upon,  without  having  to 
depend  upon  the  foreigners  for  our  food  supply.  Utilization  of  our 
sewage  by  farming  would  help  iia  ta  do  tbb. 


Mr,  EcKiKHS  PiELD,  M.In8t<C.E.  (London),  could  not  agree  with 
Dr.  Carpenter  that  it  was  a  right  thing  to  take  the  eewage  from 
towns  and  discharge  it  on  gentlemen'a  estates.  But  putting  this 
point  aside  he  thoroughly  agreed  with  the  doctor  with  regard  to  the 
difference  between  freah  sewage  and  sewage  that  was  highly  putre- 
fied. It  was  a  distinction  that  was  very  seldom  recognised,  but  it 
waa  one  of  vita!  importance.  In  order  to  dispose  of  sewage  without 
giving  offence  the  sewage  must  always  be  fresh,  and  it  was  there  the 
difficulty  lay»  aa  in  the  case  of  towns  it  was  almost  imposalble  to  get 
fresh  sewage.  In  the  case  of  many  large  institutions,  such  us  lunatic 
asylunjs,  hospitals^workhouses  or  large  mansions,  the  conditions  were 
more  favourabie,  as  the  whole  of  the  draiuage  Pjatem  had  frequently 
been  carried  out  "  de  noro,"  so  that  it  was  self-cleansing.  There  waa 
then  no  decomposition,  and  they  might  dea!  lA-ith  the  sewage  on  the 
land  without  any  trouble  or  difficulty,  or  any  offence  at  all  The 
way  the  matter  was  frequently  treated,  however,  was  to  conduct  the 
Bewage  into  cesspools  and  then  take  the  overflow  of  the  cesspools  on 
to  the  land.  This  method  was  doomed  to  failure,  inasmuch  a»  the 
cesspool  was  a  mass  of  decomposition.  The  very  first  thing  was  to 
do  away  .with  the  cesspools;  but  this  was  not  siifficient;  they  must 
also  go  further  than  that :  do  away  with  all  sewers,  drains,  and  traps 
which  favoured  deposit,  so  that  the  entire  eystem  should  be  self- 
cleansing.  Then  and  not  till  then  the  eewage  would  be  fresh, 
and  the  disposal  be  effected  without  offence.  The  question  natu- 
rally arose,  How  was  this  to  be  done  in  the  case  of  towns?  There 
were  of  course  great  difBculties,  but  they  were  getting  much  nearer 
to  it.  He  was  glad  to  know  that  in  many  towns  now  very  great 
attention  had  been  paid  to  the  subjeet,  and  very  stringent  regulationa 
den  made  with  respect  to  house  drains,  which  were  generally  the 
great  offenders.  All  defective  house  drains  should  be  reconstructed  ; 
new  sewers  shonld  be  substituted  for  the  old  ones,  and  everything 
got  into  a  better  state,  and  just  in  the  measure  that  this  was  done 
would  they  find  themselves  able  to  deal  more  satisfactorily  with  the 

swage.  As  matters  now  stood,  in  towns  it  was  frequently  neceAsaiT 
have  some  chemical  process,  as  they  were  dealing  with  decompoeed 

)WBge ;  but  if  the  sewage  were  delivered  on  to  the  land  in  a  per- 
Lly  fresh  condition,  »  chemical  process  would  not  be  necessary.    It 

>iiJd  not  be  too  strongly  impressed  upon  Boards  of  Guardians,  or 

iose  responsible  for  Inrge  institutions,  that  there  was  no  reason 
wliat^ver  in  the  vast  majority  of  caaea  why  sewage  could  not  bo  dealt 
with  most  aatiiiixLctorily  on  land. 
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Mr.  W.  Wtlktksox  (Bury)  ventuned  to  aay  that  the  question  of 
Ifi  B.  d.  had  a  great  deal  to  do  with  the  tardiness  which  characterised 
the  dealing  with  sewage  in  Lancashire.  He  rose  to  bring  before  the 
notice  of  th©  members  a  suggention  which  was  made  when  their 
Council  was  discussing  the  question  at  a  recent  meeting.  It  was  that 
inasmuch  as  the  landovsTier  ia  the  chief  person  to  benefit  by  th© 
pollution  of  rivers  with  the  sewage  of  towns  as  his  land  is  increased 
m  value  aometimea  ten,  twenty,  or  thirty  times  by  the  building  of 
houses  and  the  turning  of  sewage  into  the  rivers,  the  landowner  is 
liable  for  a  share  of  the  expenses  in  the  purification  of  that  sewage. 
As  far  as  he  knew  they  had  no  means  at  present  of  getting  at  the 
landowners  and  making  them  pay  their  proportion  of  the  eipense  of 
purification. 

Mr.  L.  L.  Macassey,  B.L.  (Belfast),  asked  Major  Flower  what 
form  of  legislation  bo  thought  should  be  adopted  to  remedy  the 
existing  grievance*  It  was  a  pretty  well  settled  question  now  that 
rivers  in  many  parts  of  the  country  were  polluted  beyond  endurance. 
It  was  a  mere  matter  of  money  to  make  things  right,  but  the  ques- 
tion now  was  •*  What  is  to  be  done  T  It  would  be  very  important 
if  an  Institution  like  theirs  could  go  the  length  of  giving  a  formal 
expression  of  opinion  on  the  subject.  If  they  could  get  some  idea  for 
the  skeleton  of  an  Act  of  Parliament  he  thought  it  would  be  well. 
The  Rivers  Pollution  Acts  had  been  rather  unworkable,  because  no 
one  at  the  time  they  were  passed  knew  very  much  about  the  question 
of  how  the  remedy  waa  to  be  applied ;  and  the  Legislature,  feeling 
the  difficulty,  left  the  matter  a  very  open  one.  ^'early  all  legal 
proceedings  against  parties  polluting  streams  had  been  taken  at 
common  law  and  not  under  the  statutes.  He  thought  if  an 
expression  of  opinion  vmiw  from  a  body  like  this,  or  if  the  matter 
was  referred  to  the  Council  to  deal  with,  it  could  in  course  of  time 
be  brought  under  the  notice  of  the  Legislature.  The  Sanitary 
Institute  included  amotigst  its  members  many  gentlemen  who,  having 
given  special  attention  to  this  subject,  were  able  to  speak  with 
authority  upon  it,  and  no  doubt  the  opinion  of  the  Institute  would 
receive  careful  attention. 

Major  Lamorock  Fix)aveii  (Lee  Conservancy)  said  Mr.  Law  and 
be  were  practically  on  all  fours  in  their  opinions.  Th©  President  of 
the  Local  Government  Board  was  a  manufacturer,  and  looked  at  the 
question  from  a  manufacturer^  point  of  view,  hence  the  answer  given 
to  the  deputation  to  which  Mr.  Law  had  referred.  Putting  ashes 
into  a  river  could  surely  be  prevented  by  common  law,  but  putting  a 
small  quantity  in  had  really  presened  many  a  stream  in  Lancashire 
from  being  beastly.  With  regard  to  Dr.  CarfXinter,  everybody  knew 
bis  views  on  the  treatment  of  sewage.  There  was  but  one  Dr. 
Carpenter  in  the  world,  and  he  had  always  said  that  if  the  doctor's 
theorit'S  could  be  carried  out,  people  would  have  no  reason  to  com- 
nlain  of  stinks  and  annoyances  from  sewage  fanns.  He  agreed  with 
Mr.  Field,  th&t  it  was  neoeasary  to  deliver  sewage  fresh  on  to  f&rmsi 
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but  this  was  impossible  under  the  present  conditions  upon  which  they 
received  sewage  from  towns.  It  did  not  come  down  to  the 
farms  fresh,  but  stiniting,  through  badly  constructed  sewers.  He 
happened  to  know  one  or  two  cases  where  sewage  from  mausiona 
was  disposed  of  without  offence,  on  gentlemen's  parks  even,  and 
nuisances  which  used  t«  go  into  the  drinking  water  of  London,  wer© 
prevented.  He  thought  it  was  perfectly  poasible  in  the  case  of  large 
institutions  to  deal  with  sewage  upon  land  entirely  without  offence 
if  the  sewers  were  properly  constructed. 

Mr.  W.  WiLKOJSON  (Bury)  said  it  was  rather  hard  linea  to  fall 
upon  land-owners  and  ask  them  to  pay  for  the  drainage  of  a  town. 
They  needed  some  legislation  on  the  subject. 

Major  Lamokock  Flowhe  (London)  said  one  of  the  speaJteriB 
vished  him  to  give  a  special  opinion  as  to  the  proper  lines  upon 
which  a  new  "  Kivers  Pollution  Act  '*  should  be  framed.  He  would 
rather  not  commit  himself  to  any  definite  expression  of  opinion  on 
this  occasion.  They  would  consider  the  matter  very  fully  in  Council 
he  believed.  Many  of  them  belonged  to  a  society  which  had  done  a 
great  amount  of  good,  hut  which  had  tinfortunately  not  been  much 
backed  up.  It  was  the  society  to  secure  effective  legislation  against 
river  pollution.  One  of  its  proposed  Bills  had  been  kicked  out  of 
the  House  by  the  agency  of  manufacturers,  who  said  they  could  not 
aflford  to  keep  sewage  out  of  streams.  If  the  law  were  to  say  to  each 
manufacturer  that  he  must  deal  wth  his  own  refuse  on  his  own 
premises  the  manufacturer  would  benefit,  and  the  rivers  would  be  in 
such  a  condition  that  perhaps  they  might  even  catch  salmon  within 
a  mile  or  two  of  a  manuiacturing  town. 


On  ^^ Home  Drainage*^  hi^  Reginald  E*  ^Mjddleton, 
MJustCE.,  M.InatM.K 

Public  Sewers. 

As  the  necessity  for  some  of  the  requirements  of  house  drainage 
depends  on  the  sewer^  the  wnter  proposes  h*  say  a  few  words  on 
this  subject  before  dealing  w  ith  house  drainage  proper. 

So  far  as  the  drainage  of  a  house  is  conceniecl,  it  \a  necessary 
to  deal  with  sewers  as  they  exist,  not  with  a  theoretically  pt^i*- 
fect  condition  of  tliin^^s.  Sewers,  as  separate  pieces  of  eou- 
struction,  tnay  W,  and  froquently  are,  admirable ;  but  as 
channel »  for  tne  rapid  removal  of  all  that  passes  Into  them  they 
are  faulty^ 
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Sewers  in  most  of  our  towns  are  desired  not  only  for  the 
removal  of  excreta  and  vegetable  matter,  but  tliey  have  also  to 
receive  a  lar^e  amount  of  storm  water,  necessitating  tlie  pre- 
sence of  washings  from  roofs^  street  sweepings,  &c.,  and  they 
slioidd  tlicrefore  l>e  constructed  to  provide  a  rate  of  flow  in 
them  winch  should  remove  much  heavier  substances  than  those 
contained  in  sewage  proper*  If  this  be  not  done,  the  more 
ponderable  matter  will  subside,  and  even  if  this  subsidence  be 
regular,  there  will  be  a  considerably  reduced  rate  of  flow  due  to 
friction ;  and  as  the  subsidence  never  is  regular,  bars  'will  be 
formed  in  the  sewer  which,  unless  removed  bj  flushing  or  ex- 
cavating, witl  in  time  close  the  sewer  altogether,  or  make  it 
nothing  better  than  a  cessjKHil. 

The  necessities  of  practice  and  the  configuration  of  the 
ground  in  almost  all  cases  prevent  the  possiliility  of  sewers, 
worked  by  gravity  only,  being  laid  to  such  gradients  as  will 
produce  a  regular  rate  of  flow  sufficiently  rapid  to  remove  the 
ponderable  matter,  or  the  sewage  projier,  in  a  space  of  time 
sufficiently  short  to  prevent  de^xisits  mid  fermentation  in  the 
sewer;  thus,  as  fermentation  must  necessarily  take  place,  and 
as  the  Ijciuseholder  has  no  powder  over  the  cleansing  or  ventila- 
tion of  the  sew^er,  it  becomes  his  duty  to  separate  the  occupants 
of  his  house  from  the  possible  and  probable  effects  of  any  tiirect 
connection  with  a  receptacle  or  chaimel  which  contains  gases 
injurious  to  health,  and  may  contain  the  genns  of  serious 
disease  which  buve  piissed  into  it  from  some  other  luiliitatton. 

If  the  drainage  of  all  houses  were  in  sucli  a  condition  as  to 
get  rid  of  all  matter  liable  to  decomposition  at  once,  and  it  were 
not  the  fact  that,  owing  to  the  faulty  construction  of  many 
house  drains,  decoinjjosition  has  already  become  active  before 
the  matter  to  be  removed  has  ever  reached  the  sewer^  if  the 
sewer  were  self-cleansing  and  thoroughly  ventilated,  and  the 
dangerous  matter  were  removed  before  fennentation  set  in,  if 
it  were  not  the  channel  through  which  must  necessarily  be 
parsed  excreta  carr^'ing  with  them  the  germs  of  disease,  there 
would  be  no  necessity  for  ike  direful  separation  of  the  several 
systems  of  house  drainage  from  the  sower  proper ;  but  as 
sewers  do  receive  matter  already  decomposed,  as  they  do  not  at 
once  remove  matter  subject  to  decomposition,  and  as  they  are 
not  thoroughly  ventilated,  it  is  necessary  that  each  house  should 
be  disconnected  as  effectually  as  possible  from  any  chance  of 
contauiiuatiou  from  this  source,  and  the  intercepting  trap 
between  the  main  house  drain  and  the  sewer  is  a  necessity. 

Much  exception  is  taken  to  the  system  at  present  in  force  for 
the  ventilation  of  sewers,  and  it  is  proposed  l>y  some  to  [lut  a 
large  ventilating  shaft  at  the  head  of  every  scwcr ;   but  a  very 
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small  amount  of  calculation  will  prove  clearly  that,  even  if  the 
opeiiiniTs  into  the  street  were  closed,  any  such  system  would  be 
perfectly  iuefifectual,  and  that  if  the  street  openings  remain  as 
they  are,  any  such  ventilatkio  would  not  extend  beyond  the 
first  or  second  of  these  openintrg.  If  sewers  could  be  cut  off 
into  short  lengths  with  an  effectual  seal  at  either  end  there 
would  he  no  difficuHy  about  the  matter ;  such  an  arrangement 
is  easily  ventilated;  but  how  to  ventilate  a  large  length  and 
area  of  pipes  open  in  many  places,  either  into  the  air  or  to  other 
sewerSj  the  writer  knows  n«:»t.  The  ventilation  of  a  coal  pit 
will  serve  to  illustrate  the  difficulty. 

Street  openings  are  frequently  offensive  to  the  sense  of  smell 
because  the  sewer  is  foul,  out  this  is  not  a  reason  for  closing  up 
the  oj_>cnings  into  the  streets,  which  would  have  the  effect  of 
forcing  the  gases  into  the  houses  by  the  pressure  of  the  sewage 
when  increased  in  volume  during  the  day,  or  by  a  sudden  access 
of  stonn  water,  or  by  the  expansion  of  the  gases  themselves,  or 
by  a  combination  of  two  or  more  of  these  forces  ;  but  rather  for 
increasing  the  number  of  o])enings,  and  thus  reducing  the  tem- 
perature in  the  sf  wer  m  cniupared  with  the  outsitle  atmosphere 
m  cold  weather,  and  diluting  tlie  gases  to  the  utmost  extent 
possible.  It  IS  of  course  obvious  that  if  fresh  aii*  be  admitted 
foul  air  must  be  expelled. 

If  sewers  can  be  efficiently  ventilated  there  should  be  no 
delay  in  doing  it.  The  pro[>osal  whii-h  seems  to  the  writtu'  to 
have  the  most  practical  value,  is  that  of  carr>'ing  a  pipe  from 
the  sewer  to  a  point  above  the  roof  of  every  house,  or  of  certain 
houses  on  one  side  of  the  street  only,  or  alternately  on  one  side 
and  the  other,  but  so  that  ventilating  pipes  shall  not  be  t»|iposite 
each  other  on  the  two  sides  of  the  street.  The  ventilators 
should  not  be  connected  with  the  house  drain  or  with  that  part 
of  it  which  is  in  the  street,  as  this  is  liable  to  be  Hooded,  and 
the  ventilation  would  then  be  stopped,  but  with  the  liighest 
point  in  the  sewer.  To  make  sucli  a  system  of  ventilation 
etticient,  it  would  be  necessary  that  a  street  opening  should  be 
placed  midway  between  each  pair  of  ventilating  shafts,  or  if  the 
shafts  did  not  rise  to  the  same  elevation  above  the  sewer,  they 
should  be  so  sjiaced  that  each  should  receive  an  equal  amount 
of  air  in  ])roportion  to  its  requirements  from  the  street  opening, 
and  the  latter  should  be  of  ample  dimensions  so  that  the  in- 
draught should  not  be  checked.  Taking  tlie  difference  of  i^m- 
peratnre  between  the  column  of  air  in  the  ventilating  pipe  and 
that  of  the  atmosphere  at  the  street  opening  at  5"^  or  supposing 
that  the  expansion  of  the  gases  produces  a  head  equal  to  this 
difference  ojf  tem[>ernture,  then  a  4  in,  pipe  40  ft,  high  miglit 
be  ejcpected  to  change  the  air  in  a  00  ft.  length  of  3  ft.  sewer 
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mnning  one-tliird  full  iu  14  minutes  (see  Hood  on  "Warming 
aocl  Ventilating  Buildings,"  p.  3<>4),  or  iu  other  words,  in  order 
to  cliange  the  air  in  27  cubic  feet  capacity  of  sewer  live  times 
per  hour^  a  ventilating  jn\K}  40  ft.  high  and  ha\'ing  a  sectional 
area  of  13  in.  will  be  retjuired  on  the  supposition  that  a 
difference  of  teni|>erature  e(|ual  to  5*^,  or  a  difference  of  head 
representing  the  same  lunount  can  be  secured.  Having  made 
the.se  few  reuiai'ks  on  the  condition  and  ventilation  of  sewei*s, 
the  Ti^Titer  proposes  to  proceed  to  the  consideration  of  house 
drainage  proper. 

House  Drainage, 

It  is  proposed  to  t^ike  certain  profMiisitions  as  axioms  granted 
by  all  ,sanitariansj  and  to  eiihirge  on  these.  The  axioms  are 
taken  fi*oin  a  re]*nrt  prepiired  by  a  conunittee  ap|>ointed  by  the 
Civil  and  Mechanical  Eiigiueei*s*  Society. 

If  no  remark  be  made  on  any  particular  axiom  it  is  considered 
that  none  is  required. 

(1,)  Every  drain,  or  part  of  a  drain,  inside  a  house,  and  all 
soil-pipes,  shall  be  watertight  throughout.  The  writer  believes 
that  this  requirement  can  be  thoroughly  caiTied  out  with  glazed 
stoneware  pq)es,  if  they  be  thoroughly  beiUled  in  concrete,  and 
no  contact  with  any  part  of  the  fouudatiou  of  the  house  be 
pennitted*  He,  however,  prefers  to  use  cast  iron  \>i\h^s  where  a 
drain  passes  through  a  house,  ami  considers  tliat  with  this 
materiid  it  is  tu  be  preferred  tliat  the  supports  should  be  at  con- 
siderable intervals,  and  that  access  to  all  the  joints  should  be 
simple  and  easy,  and  that  the  drain  shonltl  be  in  such  a  position 
that  it  will  come  under  constant  inspection.  Under  these  con- 
ditions leakage  can  be  quickly  iletected,  and  injuries  from 
rusting  may  be  reduced  to  a  minimnm. 

(2.)  The  main  drain  of  the  house  sluill  be  ventilated  at  its 
upper  extremity  by  means  of  a  coutiuuatiou  of  the  soil-pipe,  or 
by  a  si)ecial  pipe  provided  for  the  pur[)ose,  such  ventilating 
pipe,  whether  connucted  with  the  soil-pipe  or  otherwise,  having 
a  clear  sectional  area  of  at  least  10  square  in.  throughout,  and 
being  carried  to  such  a  height  that  its  outlet  shall  be  at  least  3  ft. 
above  the  eaves  of  the  roof,  and  the  same  distance  above  any 
window  or  o]>ening  in  the  roof  not  being  a  chimney,  and  not 
less  than  <>  ft.  distant  from  any  chimney  or  t>peniug  iu  the  roof, 
whether  of  the  house  to  which  it  belongs,  *>r  of  the  next  ad- 
*  >iiiing  house  nieasure<l  in  any  dii*ection.     The  main  soil-piTHs 

lall  be  simikirly  ventilated,  and  if  there  be  more  than  one  snd- 
pq:>e,  then  each  such  soil-pipe  which  sh«ll  be  longer  between 
the  basin  of  the  closet  auu  the  maiu  drain  than  8  ft.  shall  be 
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sirailarlj  ventikterL  Tht?  main  tlrain  shall  be  disconnected 
from  the  scwcr  or  cesspit  by  means  of  a  syphon  trap  of 
approved  constrnction,  [irovidcd  witli  means  f«>r  cleaning  the 
trap,  and  the  portion  of  the  drain  between  the  trap  and  the 
sewer  or  oe^^spit,  and  it  shall  be  ventilated  by  an  inlet  air-pipe 
or  ventilated  disconnecting  man-hole ;  and  if  there  be  more 
than  one  outh't  ventilating  pipe  connected  with  the  house  drain^ 
thvn  each  sncli  portion  uf  drain  and  outlet  ventilating  i>ipe 
shall  bi*  provided  with  a  snitable  syphon  trai>  and  an  inlet  air- 
pipe  or  ijrscon  nee  ting  man-hole,  as  alrearly  uescribed ;  and  the 
area  of  the  inlet  air-pipe  shall  in  all  cases  be  at  least  double 
that  of  the  outlet  ventilating  pipe  in  the  clear. 

It  is  contenrled  by  some  writers  that  tlie  inlet  for  fresh  air 
should  be  at  the  head  of  the  drain,  and  the  outlet  at  or  near 
the  disconnecting  man-hole.  The  objection  to  this  arrange- 
ment is  that  the  soil-pipe  will  either  remain  unventilated  or  a 
separate  system  of  ventilation  will  have  to  be  provided  for  it, 
thus  introducing  unnecessary  complications.  The  argument 
in  its  favour,  that  it  follows  the  tiow  of  the  drain,  does  not  seem 
to  be  at  all  conclusive,  for  as  no  house  drain  ever  runs  more 
than  one-third  full,  unless  under  most  exceptional  circumstances, 
there  is  not  much  reason  to  fear  that  the  air  passing  up  the 
drain,  which  is  mort*  volatile  than  the  water  flowing  down  it, 
would  have  its  current  arrested  by  the  traversing  current  of 
watijr ;  on  the  coutraiT,  it  is  probable  that  the  effect  would  be 
that  the  current  of  air  would  be  temporarily  accelerated*  and 
especially  would  this  be  the  case  when,  as  frequently  happens, 
the  drain  has  a  diamrter  of  6  in,,  while  that  of  the  ventilator  is 
4  in. ;  als<),  if  tlie  water  in  the  draiu  were  giving  off  vapour 
this  would  rise  in  the  drain  and  travel  in  a  directiou  contrary 
to  that  of  tbe  water ;  this,  therefore,  seems  to  be  the  natural 
direction  of  the  currenL 

Writers  have  repeatedly  stated  that  the  number  of  ventilating 
shafts  should,  if  possible,  he  increased  indefinitely,  and  from 
some  of  tlie  stak^nients  to  this  effect  it  may  Ire  inferred  that  the 
relative  elevation  of  the  several  shafts  is  a  matter  of  no  im|>or- 
tance,  and  that  rain-water  pipes  may  be  used  for  this  purpose. 
It  cannot  be  too  often  or  too  urgently  repeat/cd  that  this  is 
altogether  a  mistake  (see  Hood  on  '*  Warming  and  Ventilation  of 
Buildings,"  p.  3<i0),  that  imder  no  circumstances  should  rain- 
water pipes  be  used  as  drain  ventilators ;  they  cannot  go  above 
the  eaves  of  the  roof,  and  therefore  the  foul  air  from  them  is 
liable  to  enter  the  house ;  also  if  more  than  one  upca-st  shaft 
be  used  it  will  not,  unless  each  shaft  be  of  exactly  the  same 
height  and  heated  to  exactly  the  same  extent,  and  affected  by 
the  wind  in  just  the  same  manner,  increase   the   ventilating 


278 


HOUSE  DIAINAGE. 


efficiencj,  but  will  ratlier  diinini^h  it.  The  writer  has  fre- 
quently come  across  systems  of  ventilation  wliieh  were  faulty 
on  this  account ;  hut  when  tlie  system  of  ventilation  is  simple, 
that  is  to  say  where  there  is  one  upcast  shaft  for  each  inlet^ 
where  the  inlet  opening  is  of  {im])le  dimensions,  and  leads  as 
directly  into  the  drain  as  possible,  with  few  or  no  angles  or  bends, 
he  has  foiuid  no  difficulty,  and  he  is  of  opinion  tliat  cowls  of 
any  kind  should  be  avoided,  and  that  a  Mica  return  flap  on  the 
inlet  oi>ening  is  unnecessary.  \Miere  the  work  can  afford  it,  a 
ventilating  disconnecting  man-hole  shoukl  be  built,  as  it  affords 
easy  access  to  the  drain  ;  but  a  perfectly  satisfactoiy  aiTange- 
ment  can  be  made  without  it  so  long  as  the  drain  remains  in 
good  order. 

Tlie  disconnecting  trap  should  be  self-cleansing ;  therefore,  it 
must  be  of  large  radius  with  easy  curves  in  all  directions,  and 
there  must  be  no  }trnjection8  or  comers  in  it  which  will  either 
arrest  the  flow  tbrongh  it  or  tend  to  collect  de|X)sit>  These 
requirements  condemn  all  forms  of  dip  trajj,  and  in  fact  the 
only  trap  which  will  satisfy  them  is  the  ordinary  syphon  trap, 
if  the  radii  of  the  curves  be  sufficiently  gi'eatj  and  it  be  of 
good  form  throughout  and  well  glazed.  No  inspection  pipe  iu 
the  middle  of  the  length  of  the  trap  is  possible ;  this  would 
seriously  retard  the  flow  and  cause  deposit.  A  casca4le  action 
is  i-ccommended  by  some,  but  consideration  will,  it  is  thought, 
show  that  this  action,  while  it  may  by  the  greater  head  obtained 
with  a  small  supply  of  water  force  an  obstructed  trap,  does  not 
really  offer  any  advantage  which  does  not  exist  to  a  greater 
degree  in  the  ordinary  s\']>hon  des(Til)ed  above.  If  with  llm 
cascade  action  a  greater  local  head  be  obtained  with  a  reduced 
amount  of  water,  it  is  at  the  sacrifice  of  the  general  gradient  of 
the  drain,  and  therefore  of  the  rate  of  f]ow  in  it.  With  the 
cascade  action  tlie  distance  travelled  is  greater  than  with  the 
other  system  for  the  same  fall,  an<l  the  verj^  fact  of  the  head 
being  obtained  proves  conclusively  that  this  trap  has  a  retarding 
effect  on  the  flow,  and  the  conclusion  arrive*!  at  by  the  writer 
is  that  it  is  far  better  to  make  the  best  of  the  gi'adient  procur- 
able, to  have  a  length  of  drain  next  to  the  trap  frcpm  1  ft.  f>  in. 
to  2  ft,  long,  falling  at  the  rate  of  1  in  G,  than  to  have  a  hx*al 
vertical  fall,  whether  small  or  great,  and  that  in  this  manner  a 
far  better  scouring  action  and  a  cleaner  ti'ap  would  be  secured 
than  >vith  a  cascade  action  trap. 

(3.)  No  pipe  which  passes  through  any  part  of  a  house  not 
being  a  soil-|>ipe  or  sou-drain  shall  bo  connected  directly  with 
the  main  drain, 

(4.)  No  water-closet  shall  be  situated  next  to  a  larder  or 
phice  where  food  is  stored.     No  pau-closet  or  D  trap  shall  be 
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usetl^  and  every  water-closet  shall  be  trapped,  and  shall  be 
arranged  so  as  to  prevent  syphonage. 

(5.)  The  overflows  from  safes  of  closets  and  of  baths,  and 
from  cist<?ms,  shall  he  discharged  into  the  open  air  in  an  ex- 
posed position,  and  shall  not  be  connected  with  the  soil-flrain  or 
rain-water  pipes,  either  directly  or  indirectly,  but  shall  act  as 
detectors. 

(fi.)  Ali  sinks,  baths,  lavatories,  and  urinals  shall  be  trapped 
with  suitable  traps,  and  the  discharges  from  them  shall  be 
carried  outride  tlie  walls  of  the  house,  and  shall  not  be  con- 
nected directly  with  any  soil-drain,  nor  shall  they  be  introduced 
under  the  grating  of  any  trap,  but  they  shall  terminate  in  the 
open  air,  and  not  near  any  window  or  other  openin*^. 

The  writer  is  aware  that  many  sanitarians  prelcT  to  intro- 
duce the  pipes  leading  from  sinks,  tfec,  under  the  gratings  of 
the  yard  gullies,  but  he  thinks  that  tliis  is  a  mistake,  and  that  it  is 
far  preferable  that  the  discharge  s!iould  be  made  fully  in  the 
open  air,  so  that  there  may  be  as  little  chance  as  possible  of  the 
collection  of  any  matter  in  the  pipes,  than  that  it  should  be 
hidden  out  of  sight  and,  possihlyj  choked.  If  the  gratings 
become  foul  from  this  cause,  it  is  better  that  this  should  be 
apparent  than  that  it  should  be  hidden ;  it  is  the  oliject  of 
scientific  drainage  to  bring  any  collections  of  foul  matter  to 
light,  not  to  hide  them. 

(7.)  All  water-closets,  urinals,  and  slop  sinks  shall  be  pro- 
vided with  suitable  flushing  cisterns,  and  the  flushing-pipe  for 
any  closet  shall  not  have  a  less  internal  diameter  than  H  in,, 
and  tlie  height  of  the  flushing  cistern  above  any  closet,  urinal, 
or  slop  sink,  shall  not  be  less  than  4  ft.  It  shall  be  impossible 
to  draw  water  from  any  cistern  used  for  flushing  purposes  for 
any  other  purpose  than  that  of  flushing. 

(8.)  The  cisterns  used  for  general  purposes  shall  be  easily 
accessible,  and  shall  be  provided  with  covers  ventilated  into  the 
open  air  out^side  the  house  by  a  rising  pipe  other  than  the  over- 
flow pipe,  and  no  pipe  from  them  shall  be  connected  in  any  way 
with  any  soil-pipe  drain,  or  with  any  pipe  receiving  the  discharge 
from  any  bath,  lavatory,  urinal,  sink,  or  flushing cistern- 

(y.)  No  rain-water  pipe  used  to  receive  the  waste  from  any 
bath,  lavatory,  sink,  or  urinal,  shall  be  placed  near  a  window  or 
other  opening,  and  no  rain-water  drain  shall  connect  directly 
with  a  soil-tlrain,  and  no  rain- water  pipe  shall  be  used  as,  or 
connected  with,  the  soil-pipe  nor  as  a  ventilating  pipe. 

Thongh  there  are  many  bad  sanitary  appliances  m  the  market, 
the  selection  of  good  ones  is  a  simple  matter,  requiring  little 
more  than  common  sense  knowledge,  it  being  obvious  that  sharp 
bends  and  angles  and  straight  vertical  sides  are  undesirable, 
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that  all  utensils  should  retain  matter  liable  to  decomposition  for 
as  short  a  time  as  jjosijihle,  but  shotiltl  pass  it  tpiickly  to  the 
drain,  which  in  its  turn  should  pass  it  quickly  to  the  sewer. 
Complications  both  in  a]>paratvis  and  in  the  drains  and  ventila- 
tin|rand  in8[>ection  chambers  are  most  undesirable,  and  economy 
witliMit  loss  of  etticieacy  should  be  studied.  Finally,  whatever 
sanitary  work  is  done  it  h  of  tlie  first  iun>ortance  that  it  should 
be  done  well,  that  the  construction  should  be  thoroughly  accu- 
rate aud  carried  out  in  a  trustworthy  manner, 

[For  dUeumon  on  this  papir  see  page  286.] 


On   **  The  size  of  Bouse  Dmins^  ami  the  nge  and  misuse   of 
Traps^*  %  John  Honeyman,  F.R.I.B.A. 

Hecext  investigations  seem  to  prove  that  certain  elements  of 
ortlinary  atmospheric  air — chiefly  oxygen — actiujL^  upon  aerobian 
microbes,  destroy  or  attenuate  tlieir  vindence,  so  that  in  either 
case  the  microbe,  as  a  vehicle  of  specific  disease,  is  annihilated.* 
The  significance  of  tliis  fact,  in  relation  to  the  proper  ventila- 
tion of  sewers  and  house  dmius^  has,  I  think,  not  been  generally 
reidized.  The  earlier  atlvocates  of  such  ventilation — among 
whom  I  venture  ti>  claim  a  place* — aimed  nithcr  at  the  dilu- 
tion and  rapid  removal  of  scwatre  emanations  than  at  the 
destruction  of  associateil  micnjscopic  oi"|Tanisins ;  but  they  were 
YL<A  without  some  apprehension  of  the  truth,  since  demonstrated, 
that  such  organisms  are  practically  destroyed  by  the  action  of 
atmospheric  oxygen.  It  is  exactly  thirty  years  since  I  myself 
pnl>h'shed  a  paper  on  sewer  ventilation,  in  which  I  endeavoured 
to  arouse  the  better  class  of  my  fellow  citizens  by  pointing  out 
the  fact  that  while  they  in  the  most  elevated  and  least  crowded 
parts  of  the  city  had  to  submit  to  the  frequent  recurrence  of 
ephlemic  disease,  the  fxnjple  on  the  banks  of  tlie  river  (which 
seemed  to  them  so  jiestiferous)  were  almost  exempt  from  any- 
thing of  the  kind.  And  my  explanation  was  this :  I  said  that 
**  the  agent^s  at  work  in  both  localities  were  identical,  but  they 
were  dtjferentltf  detehped.^^  In  the  one  ciiiie  tainted  air,  undi- 
luted and  confined  for  miles  in  unventilated  sewei's,  reraaiued 
pestilential^  whereas  in  the  other,  *^  mingling  freely  with  the 

•  I  venture  parenthetically  to  ask,  if  the  protective  effect  of  attetiuated 
vinw  can  only  be  obtained  hy  inoculation?  There  »eeni  to  be  groimd»  for 
infemng  tiiAt  it  may  alao  be  obtained  by  iufipiiatioa  or  abaorptioo. 
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atniospliere,  it  became  harmless — as  a  homncopathlc  globule  in  a 
glum  of  wat<jr/'  I  w<»uM  l>e  iiu-linufl  to  u.se  very  mucli  the 
same  laiiji^uage  now— and  I  regret  to  say  there  is  almost  as 
much  need  to  use  it  — but  we  have  made  an  immense  stride 
when  we  are  able  to  plant  onr  feet  upon  ascertained  fact  instead 
uf  reasfjoable  but  somewhat  vague  deduction. 

We  may  Indeed  say  that  we  !iave  now  a  new  and  potent 
argument  in  favour  of  drain  ventilation.  Wo  advise  it  not 
merely  for  the  dihition  of  noxious  guses,  and  their  rapid  re- 
moval, or  for  the  relief  of  hydrostatic  pressure,  or  the  aeration 
of  sewage,  but  also  for  the  destruction  of  disease  germs,  or  at 
least  the  attenuation  of  suspended  virus  ;  and  it  is  evident  that 
if  we  succeed  in  this  we  render  our  aerial  drainage,  if  I  may  so 
call  it,  innocuous,  so  that  even  if  it  accidentally  gained  admis- 
sion to  our  houses  it  would  do  no  harm.  To  seciM'e  this,  how- 
ever, even  partially,  it  is  oltvious  that  we  must  allow  a  much 
larger  volume  of  fresli  air  to  pass  through  our  drains  than  has 
hitherto  been  customary — in  sliort  the  more  nearly  we  can  make 
them  approach  in  airiness  to  the  condition  of  open  drains  the 
bett^T.  These  remarks  apply  to  drains  of  every  size,  but  in  this 
short  paper  I  shall  refer  to  house  drains  only. 

One  ixiasoii  why  1  do  so  is  that  it  seems  almost  a  hopeless 
task  to  convince  those  who  havi*  control  of  the  eonmion  sewers 
that  auHhing  in  the  shape  of  ventilation  is  called  for.  After 
nearly  forty  years  of  sanitarian  effort,  argument,  entreaty,  and 
painful  and  costly  experiences,  it  is  now  almost  as  necessary  as 
ever  tliat  those  who  connect  tlieir  drains  with  common  sewers 
should  carefully  protect  themselves  against  the  risks  they  inin 
in  doing  so*  In  this  and  many  other  things,  sanitarians  have 
been  verv'  much  like  the  "  importunate  widow,"  but  after  so 
many  years'  ineffectual  reiteration  of  the  same  tale,  they  may 
almost  be  pardoned  if  they  begin  to  despond.  In  the  case  of 
house  drains,  however,  they  are  able  io  apjK^al  to  individuals, 
and  individuals  are  more  amenable  to  reason.  Now,  our  house 
drains  are  under  our  own  control,  we  can  cut  them  off  entirely 
from  the  common  sewer  and  ventilate  them  as  much  as  we  hke ; 
and  in  view  of  the  facts  already  referred  to,  this  important 
question  presents  itself :  do  we  in  lu-actice  ventilate  our  house 
drains  suHiciently  to  secure  the  best  results'^  I  think  it  is 
perfectly  manifest  that  we  do  not,  and  that  it  is  simply  impos- 
sible to  do  so  with  drains  of  the  size  generally  used. 

Pipes  of  small  diameter  are  recommended  to  facilitate  rapid 
flow  and  8C<nir ;  but  vve  want  rapitl  flow  and  scour  of  aerial  as 
well  as  of  liquid  sewage,  and  we  are  met  by  this  ditficulty,  that 
whereas  small  pjjx^s  are  best  for  the  one  purpose,  large  pipes 
are  absolutely  necessary  for  the  other.    Now  while  wc  admit 
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the  importance  of  dealing  with  the  aerial  as  well  as  the  liquid 
contents  of  drains,  we  nave  hitherto  made  no  adequate  pitn 
vision  for  doing  so.  We  have,  no  doul^tj  several  schemes  of 
drain  ventilation  which  are  theoretically  good,  and  which  are 
useful  so  far  na  tliey  go ;  but  they  stop  a  very  long  way  short 
of  that  thoroiii^h  flusliinj;  of  the  drains  with  fresh  air  which  is 
desirable.  In  order  to  Ijriug  out  clearly  the  thfference  between 
what  is  usually  done  and  what  I  tliink  ought  t«  be  done,  let  us 
suppose  that  we  are  dealing  wnth  a  house  of  moderate  size» 
having,  say,  two  baths,  three  wattT-closets,  three  l>asins,  and 
three  sinks  ;  a  4  in,  pipe  would  suffice  to  carry  away  the  sewage 
from  such  a  house,  but  in  practice  a  6  in»  pipe  would  probably  be 
used.  Now  in  many— I  fear  I  must  still  say  in  most — cases  no 
attempt  would  be  made  to  ventilate  this  drain  at  all,  although 
soil-pipes  connected  with  it  wnuhl  for  the  most  |iart  lie  venti- 
lated. In  some  an  outlet  shaft  would  be  provided,  2  in.  in 
diameter,  in  some  3  in*,  and  in  a  comparatively  small  nuiEl>er 
shafts  4  or  4|  in.  in  diameter.  Let  us  consider  the  state  of 
matters  in  such  a  drain  with  the  outlet  shaft  of  the  largest  size* 
If  we  suppose  that  the  contents  of  the  drain  would  fill  a  4  in. 
pipe,  the  4-^-  in,  shaft  wouhl  give  an  area  almost  equal  to 
that  of  the  remaining  empty  segment  of  the  G  in.  pipe,  so 
that,  roughly^  what  we  have  to  do  is  to  ventilate  a  tidie,  say 
5  in,  in  diameter  and  100  ft.  long,  the  greater  part  of  which  is 
horizontaL  Even  assuming  that  there  are  no  restricting  cowls 
or  gratings  at  either  end,  it  is  manifest  that  in  such  a  tube 
there  could  hai'dly  he  any  ap|>reciable  current  without  the 
application  of  great  mechanical  force,  even  if  we  suppose  the 
tube  to  be  smooth  and  empty.  But  the  tube  we  have  to  deal 
vdih  h  neither.  It  is  rough,  and  it  has  for  the  greater  part  of 
its  course  an  exposed  surface,  greater  than  that  of  a  5  in,  tube, 
part  of  which  is  in  motion  in  an  opposite  direction  to  that  whicli 
the  aerial  current  would  naturally  take.  In  such  circumstances 
it  is  evident  that  the  current  would  not  oidy  be  sluggish  hut 
variable,  now  in  one  direction,  now  in  another,  and  often,  when 
opposing  forces  were  well  lialanced,  stagnant.  If  such  he  the 
condition  of  a  drain  with  a  5  in.  air  outlet,  I  need  hardly  pause 
to  consider  the  condition  of  the  great  majority  now  in  usdy 
which  have  nothing  like  so  niueh  ventilation. 

Of  course  everything  depends  on  what  we  call  ventilation. 
If  we  mean  by  that  term  such  a  change  of  air  in  the  pipes  as  is 
possible  under  the  comlitions  just  described,  we  may  admit  that 
some  of  om*  house  drains  are  ventilated ;  but  if  we  mean  by  it 
constant  flushing  of  our  «lrains  with  fresh  air  having  something 
hke  its  normal  proportion  of  oxygen,  then  I  feai*  we  must  say 
that  none  of  our    house   drains  are    ventilated — with    such 
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restricted  sectional  area  and  consequent  friction  the  thing  is 
impossible. 

The  question  tlien  comes  to  be,  can  we  provide  tlie  air  space 
necessary  for  ventilation  without  either  extending  the  exposed 
surface  of  the  sewage  or  of  tlie  contaminated  peripliery  with 
which  the  air  must  come  in  contact?  I  venture  to  think  that 
it  is  quite  possible,  and  indeed  easy,  to  do  so  by  means  of  a 
simple  contrivance  which  I  now  submit  to  you  ( Fig.  1). 


FfG:  1. 


A.  Pboposbd  new  pobm  of  Dhain-Pipr. 

B,  Ordinaby  Six*tnch  Dbain-Pipb. 

The  g&me  quantity  of  Uqiiid  is  shown  in  each. 


A  drain-pipe  such  as  this  may  be  made  of  any  ordinary  size, 
but  assiuiiing  that  one  having  the  upper  portion  12  in.  iu 
diameter  would  suflice,  let  us  contrast  it  with  the  drain  already 
described.  In  the  first  we  hail  a  sectional  area  for  the  trans- 
mission of  air  of  (omitting  fractions)  15  in.,  in  the  other  you 
have  120  in, ;  in  the  first  the  surface  of  sewage  exposed  is  6  in., 
in  the  other  2J  in.,  assuming  that  the  maximum  flow  would  fill 
a  4  in.  pipe ;  so  that  in  this  new  jiipe  there  would  be  fully  a  half 
leas  exposed  surface  of  sewage,  and  eight  times  the  amount  i»f 

I  air;  hesides  which  the  flow  of  sewage  would  be  more  rapid 
being  more  confined.  In  such  a  drain  lOO  ft.  long,  open  and 
unobstructed  at  both  ends,  the  current  would  not  oe  over- 
powered by  friction,  and  would  hardly  l>e  affected  by  the 
comparatively  trifling  area  of  moving  surface;  and  we  oy  no 
means  advise  that  it  should  he  open  at  the  two  ends  only,  hut 
at  as  many  points  as  practicable  along  its  course.  Dealing  with 
comparatively  pur©  air  we  would  be  at  liberty  to  make  inter- 
mediate openings  without  risk^ — the  fresh  air  would  thus  have 
the  upper  hand  and  keep  it     We  can  give  air  as  well  as  water 
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too  much  to  do,  and  in  fact  it  is  more  dangerous  to  overcharge 
air  tliun  water  with  impority. 

But  while  1  recoinmeiKi  the  use  of  larore  pipes  immedintely 
in  connection  with  the  house,  that  is  to  say  on  the  inlet  side  of 
the  manhole  and  intercepting  trap,  I  must  observe,  that  in  roost 
cases  it  will  be  advisahle  t^>  use  i)ipefi  of  small  diameter  between 
the  interce]>ting  trap  and  t!ie  outfall,  especially  if  that  outfall 
be  a  common  sewer.  In  that  case  our  object  must  be  to  leave 
no  room  for  air  in  the  pipe— to  use  pipes  large  enouffh  to  hold 
the  sewage  and  no  more,  so  tliat  when  full  or  ncarl}^  full  the 
air  mtiy  be  exj^elled  from  them.  1  speak  of  things  as  they  are, 
not  as  they  ought  to  be.  Our  sewers  ought  t^o  be  in  a  different 
con<lition,  but  while  they  remain  a  source  of  danger  t!ie  more 
completely  we  shut  them  off  from  our  dwellings  the  better,  and 
the  less  we  allow  their  ])ollute<l  air  to  remain  in  contact  with 
the  seal  of  onr  interce|tting  trap  the  better.  Where  the  outfall 
is  good  and  the  branch  may  he  safely  ventilated  the  large  pipe 
of  the  section  shoun  will  be  best.  In  short,  the  use  of  the  one 
or  the  other  is  intlicated  by  the  practicability  or  otherwise  of 
tbor«">ugh  ventilation. 

I  nnist  now  make  one  or  two  remarks  on  the  use  of  traps  in 
connection  with  a  tboningldy  ventilated  house-drain.  The 
complete  isolation  of  a  Iiousc-drain  is  a  fundamental  condition. 
It  must  not  be  connected  aerially  either  with  a  cuinmou  drain 
or  with  the  drain  of  any  other  house.  Having  secured  that 
condition  by  means  familiar  to  yt^n  alb  and  having  also  secured 
the  thorough  tlnsliiug  of  the  drain  witli  fresh  air  and  water,  it 
follows  that  trapping,  as  a  protection  against  foul  air,  is  nn- 
neces8ar)^ 

We  are  practically  safe,  and  the  fewer  traps  We  have  either 
outside  or  inside  the  better.  We  flo  not  rerpiire  t^j  trap  soil* 
pipes,  rain-water  pijies,  or  gullies;  and  by  leaWng  them  trapless 
we  only  the  better  insure  the  purity  of  the  air  in  the  drain. 
The  truth  is  that  by  a  multiplicity  of  traps  we  create  a 
multiplicity  of  obstructions  and  deposit^i,  and  to  that  extent 
interfere  with  the  rapid  cleansing  and  efficient  ventilation  of 
the  drain.  The  only  excuse  for  using  traps  inside  at  sinks, 
baths,  and  the  like,  is  to  protect  the  inmates  trom  cold  draughts. 
For  this  purpose  some  obstruction  is  no  doubt  necessaiy,  but  it 
need  not  take  the  form  of  a  syphon  trap.  If  it  does  it  is  most 
desirable  that  every  trap  of  the  kind  should  be  accessilde 
and  cleansable  from  the  vesisel  with  which  it  is  connected, 
Scullery  sinks  should  he  provided  with  a  grease  Ikjx,  which 
wouhl  ahso  ser\'e  as  a  trap  ;  but  it  ought  to  be  inside,  easily  got 
at,  and  regularly  denned  by  the  servant  who  works  at  the  sink. 
By  appliances  at  present  in  uae  it  is  impossible  to  catch  the 
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grease  in  close  proximity  to  the  sink,  especially  where  niucli 
cot  water  is  iisocl,  hot  I  think  the  difficulty  may  be  got  over  by 
a  contrivance  which  I  shall  now  describe  {Fig.  2)* 


FIG,    2. 
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PLAN 
C.    PiPB  FHOM  SllOL        D.  PiPB  TO  DrAHT. 

Tills  consists  of  a  shallow  Ijox  encased  with  cold  water^  and 
covered  with  a  movable  grating  resting  about  half-an-inch  or 
more,  according  to  circumstances,  below  the  level  to  which  the 
waste  water  will  rise.  The  casing  or  jacket  is  really  an  ex- 
pansion uf  the  cold  wat^T  supply  to  the  sink,  and  the  water  in 
it  would  therefore  be  frequently  replaced.  Tlie  contents  of 
the  sink  entering  this  box  would  at  once  spread  over  the  cold 
bottom  and  impinge  against  the  cold  sides  and  r.ibed  central 
division.  Much  of  the  grease  would  rise  through  the  gi'ating 
and  congeal  above  it,  and  thence  be  easily  removed,  but  a  good 
deal  would  no  doubt  adhere  to  the  bottom  and  sides  of  the  box, 
A  depression  is  made  at  the  end  of  the  box  to  catch  sand  or 
other  solids ;  the  size  would  be  in  proportion  to  the  amount  of 
work  to  be  done  in  the  sink.  It  is  evident  that  such  a  box 
would  be  cpiitc  easily  cleaned,  and  that  the  cleaning  of  it  coidd 
not  be  neglected  without  interfering  with  the  use  of  the  sink ; 
moreover,  as  it  would  not  he  enclosed  in  any  way  it  would  not 
be  out  of  sight  and  tlierefore  out  of  mind. 

I  shall  conclude  with  a  word  or  two  about  the  trapping  of 
water-closets.  The  onhnary  wash-out  closets  have  necessarily 
traps  which  prevent  the  inconvenient  or  otherwise  objectionable 
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_  of  external  air,  but  I  have  no  doubt  that  a  good  valve 
closet  without  any  trap  is  liy^penicallj  a  greatly  superior  appa- 
ratus. The  external  air  is  effectually  excludecl  in  this  case  by 
the  water  held  in  the  basin;  but  it  would  be  sufficient!^  excluded 
by  the  valve  itself  if  we  assume  that  the  air  in  the  house  drain 
b  innocuous ;  there  is  therefore  no  use  of  a  trap  in  addition  to 
the  valve,  and  without  that  obstruction  tlie  contents  of  the 
closet  are  at  once  discharged  into  the  di*ain  and  carried  clear  of 
the  house  in  a  few  seconds.  In  this  way  you  not  only  with 
certainty  get  cjuit  of  excrementitious  matter,  but  also  of  water 
which  has  been  in  contact  with  it ;  whereas  in  trapped  closets 
you  may  get  rid  of  the  former  but  not  of  the  latter,  and  in  many 
varieties  you  get  rid  of  neither.  It  is  about  twelve  years  since 
I  first  ventured  to  use  trapless  closets,  and  I  have  recently  had 
an  opportunity  of  comparing  some  of  these,  which  have  been 
in  use  for  more  than  ten  years,  with  trapped  closets  of  about 
the  same  age,  \\ath  the  following  result :  in  no  case  was  I  able 
to  detect  the  slightest  smell  from  a  traidess  closet,  however 
long  I  hehl  the  valve  open,  and  in  every  case  where  the  closet 
was  trapped  a  most  offensive  smell  was  perceptible,  if  the  valve 
were  kept  open  for  a  fe%v  seconds.  All  my  experience  indeed 
points  to  this :  that  our  best  chance  of  safety  lies  in  so  con- 
triving our  house-drains  and  pi  umber- work  that  there  shall  not 
be  one  single  receptacle  where  stagnation  is  possible  throughout 
our  entire  systera,  and  that  the  pure  air  or  heaven  shall  con- 
stantly pL-rnieate  every  nook  and  cranny  of  it. 

Besides  plenty  of  air  and  a  good  scour,  and  periodical  flush- 
ing, one  thing  more  is  desirable,  if  not  essential,  if  the  con- 
tents of  our  house-drains  are  to  be  harmless,  and  that  is  that 
they  should  be  regularly  cleaned.  I  may  not  enter  upon  this 
subject  now,  but  venture  to  say  that  1  see  no  difficulty  what- 
ever in  baring  this  cleaning  done  periodically  at  less  expense, 
and  with  very  much  less  trouble  to  the  occupants  of  the  house, 
than  a  somewhat  analogous  operation  to  which  we  arc  quite 
accustomed — the  8wee|>inp  of  chimneys.  There  is  indeed  no 
reason  why  we  should  not  have  drain-sweeps  as  well  as  cliimney- 
aweeps. 


[This  discussion  applies  to  the  two  preceding  papers  by  Mr.  R.  E* 
MiDDLKTON  arid  Mr.  John  Honetmak.] 

Mr.  Daitiel  Emttaoe  (Margate)  opened  the  discussion,  and  re- 
marked that  he  agreed  with  Mt,  Middleton  that  the  best  way  to 
ventilate  a  sewer  waa  by  carrying  a  pipe  from  it  to  the  top  of  every 
house,  though  be  thought  the  pipe  should  be  taken  as  close  to  the 
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seal  of  the  disconnecting  trap  as  posaible.  He  abo  considered  that 
the  disconnecting  trap  should  be  aelf-cleansing ;  but  he  could  not 
agree  with  JMr,  Middlefcon  that  a  plain  syphon  trap  was  as  good  as  a 
cascade  action.  Hia  experience  taught  liiin  that  w^ith  the  former  it 
was  difficult  for  paper,  &c.,  to  pass  through  unless  before  a  heavy 
flush  of  water,  lie  had  experimented  with  them,  side  by  side,  with 
equal  quantities  of  water,  and  under  equal  conditions,  and  found  that 
while  the  cascade  action  forced  water  at  once  through  the  trap,  in  the 
other  the  water  frequently  slipped  underneath  the  paper  without 
carrying  it  through.  With  regard  to  the  waste  from  sinks  discharging 
oyer  instead  of  under  a  grating,  he  might  say  that  he  had  tried  thera 
both  ways,  and  his  experience  showed  him  that  it  was  best  for  the 
waste  to  be  so  fixed  that  it  would  deliver  the  discharge  straight  on 
to  the  seal  of  the  trap,  but  that  the  outlet  of  the  waste  should  be  so 
iixed  and  tapered  ofE  that  bad  smells  from  the  surface  trap  could  not 
readily  pass  up  it.  The  advantage  of  this  arrangement  was  that 
there  was  no  accumulation  of  filth  upon  the  grating.  Speaking  with 
respect  to  Mr.  Honeyman's  paper,  he  pointed  out  that  that  gentleman 
said,  the  only  excuse  for  traps  inside  under  a  sink  was  to  keep  out  a 
cold  draught.  To  his  mind  Ihere  was  a  much  more  important  reason, 
vix.,  to  keep  out  impure  air.  They  all  knew  that  waate-pipes  became 
quickly  more  or  leas  fouled,  and  to  have  air  constantly  passing 
through  such  channels,  was,  to  say  the  least,  very  undesirable,  lie 
was  sorry  to  hear  the  author  so  strongly  advocate  those,  so-called, 
trapless  closets.  He  had  hoped  that^  by  sanitarians  at  least,  this 
system  had  been  condemned.  If  they  could  ensure  such  apparatus 
always  being  fixed  under  the  conditioua  insisted  upon  by  the  gentle- 
man who  introduced  them,  viz.»  complete  trapping  and  ventilation  of 
the  drain  and  soil-pipe,  and  a  good  flush,  they  might  be  tolerably 
wholesome,  hyt  this  they  could  nut  do.  If  the  closets  were  made, 
they  would  be  fixed,  either  ignorantly  or  wilfully,  regardless  of 
conditions.  He  had  recently  removed  one  which  was  fixed  to  an 
imtrapped  drain  in  connection  with  a  cesspool ;  and  upon  one  occa- 
aion  he  was  shown  over  some  large  houses  at  the  West  End  of 
London  in  which  this  system  wa^  carried  out  (the  builder  being  a 
atrong  advocate  of  the  arrangement).  In  connection  with  the  first 
closet  which  he  attempted  to  flush  there  was  a  defective  flushing 
apparatus,  as  no  water  came  into  the  basin,  which  he  found  dry  and 
in  an  unclean  state. 


Mr,  Eooehs  Field,  M^Inat.C.E.  (London),  expressed  his  general 

concurrence  with  Mr.  Mtddleton'a  excellent  paper,  Begarding  the 
ventilation  of  sewers  by  pipes  carried  up  the  house,  he  quite  agreed 
with  Mr.  Middleten,  assuming  his  meaning  to  be  that  if  pipes  were 
adopted  they  should  not  close  the  openings  in  the  streets,  as  was 
often  done,  which  was  a  great  mistake.  He  also  agreed  with  what 
the  author  of  the  paper  said  about  the  use  of  cast-iron  pipes  in  house 
drainage.  One  of  the  best  methods  of  using  these  was  the  one 
adopted  in  the  United  States,  where  the  cast-iron  pipes  were  invari- 
ably made  to  pass  under  the  house  and  hang  along  the  side  of  the 
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wall.  This  was  an  admirable  plan,  as  the  pipe  was  always  visible, 
and  any  defect  could  at  oi»e^  be  detected.  Hts  did  not  quite  under- 
gtand  Mr.  Middleton  when  he  said,  "  tf  there  be  more  than  one 
outlet  ventilating  pipe  connected  with  the  house-drain,  then  each 
Buch  portion  of  drain  and  outlet  ventilating  pipe  shall  be  provided 
with  a  smlable  sjphon  trap  and  an  inlet  air-pipe  or  disconnect  in  j^ 
man*hole."  There  were  cases  no  doubt  in  which  this  might  be 
desirable,  but  the  great  thing  to  be  aimed  at  ghould  be  simplicity.  To 
have  a  midtiplicitj  of  traps  and  pipes  would  be  a  mistake.  Again, 
it  was  perfectly  impossible  to  lay  down  hard  and  fast  rules:  the 
matter  should  be  left  for  consideration  in  each  individual  case  by 
competent  men.  As  to  the  question  of  cascade  action  with  discon- 
DectLng  traps  there  were  di^erences  of  opinion,  and  he  had  himself 
tried  a  long  seneB  of  experiments  on  the  subject.  The  conclusion  be 
arrived  at  was,  that  a  certain  amount  of  cascade  action  was  desirable, 
as  they  could  not  clear  away  the  paper  without  it,  but  that  too  mnch 
was  objectionable,  as  it  caused  the  sewage  to  splash  against  the  oppo- 
site side  of  the  trap.  They  must  judge  cases  by  the  peculiar  circum- 
stances that  arose.  Mr.  Middleton  said  that  the  height  of  the 
flushing  cistern  above  any  closet,  urinal,  or  slop-sink,  should  not  be 
less  than  four  feet.  This  was  quite  right  if  they  could  get  it,  but 
there  were  many  cases  where  they  could  not,  and  he  consequently  did 
not  consider  a  hard  and  fast  rule  desirable  in  this  instance.  There 
were,  moreover,  many  flushing  cisterns  that  would  Hush  the  closet 
effectually  at  less  than  four  feet*  Mr,  Middleton  remarked  that 
*'  though  there  are  many  !)ad  sanitary  appliances  in  the  market,  the 
selection  of  good  ones  is  a  simple  matter,  requiring  little  more  than 
common  sense  knowledge."  lie  could  not  agree  with  this,  for  hia 
experience,  which  was  considerable,  taught  him  that  the  question  of 
whether  appliances  of  this  character  are  good  or  bad  could  only  be 
told  by  actual  test.  As  one  of  the  Judges  of  the  Exhibition  of  the 
Institute  since  the  commencement,  he  had  had  much  experience  in 
testing  closets  ;  but  notwithstanding  this,  he  never  drew  a  conclusion 
as  to  any  new  form  of  closet  without  practically  trying  it.  Anyone 
who  formed  an  opinion  from  merely  looking  at  a  closet  might  find 
himself  very  much  deceived.  Turning  his  attention  to  Mr,  Honeyman's 
paper,  Mr.  Field  said  the  author  appeared  to  start  with  the  idea  tliat 
they  could  not  get  sufficient  ventilation  in  drains  to  make  them  satis- 
factory as  they  were  ordinarily  laid.  Jf  the  authur  meant  by  this  drains 
inefficiently  laid,  as  was  unfortunately  too  often  the  case,  Mr.  Field 
quite  agreed  with  the  idea  ;  but  on  the  other  hand,  he  was  sure  they 
would  never  find  any  difficulty  in  g*Hling  a  cylindrical  six-inch  drain 
thoroughly  ventilated,  so  as  to  have  no  smell  at  all  emanating  from  it 
if  only  it  were  well  laid  and  made  perfectly  water-tight.  This  being 
so  he  could  not  see  the  neceosity  for  the  very  complicated  arrangement 
Mr.  Honeyman  i>ropo8ed»  or  that  there  was  any  corresponding  benefit 
to  be  derived  from  it.  The  author  proceeded  to  say  that  **  having 
secured  that  condition  by  means  familiar  to  you  all,  and  having  al?*o 
secui'etl  the  thorough  flushing  of  the  drain  with  fresh  air,  it  follows 
that  trapping  aa  a  protection  against  foul  air  is  unnecesaary,"    lie 
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agreed  with  Mr.  Honejman  that  a  multiplicity  of  traps  was  objec- 
tionable and  should  be  avoided  as  far  as  possible;  hut  could  not 
coincide  with  him  that  trapping  ahould  be  done  away  with  altogether* 
On  the  subject  of  ^p-ease  traps  as  ordinarily  underst(x>d,  his  experi- 
ence was,  that  that  contrivance  was  nothing  but  an  unmitigated 
nuisance.  Each  diseharg©  which  took  place  from  the  sink  passed 
through  the  grease  trap  and  carried  some  of  the  filthy  matter  from 
it  along  the  drain,  thus  causing  everything  in  connection  with  it  to 
emell  abominably.  The  operation  of  cleaning  a  grease  trap  would 
never  be  forgotten  by  anyone  who  had  assisttfd  at  it.  Thtj  contri- 
vance %va8,  moreover,  generally  quite  unnecessary,  ita  supposed  ncces- 
eity  arining  from  defecta  in  the  drains,  lie  had  removed  grease  traps 
from  many  large  institutions  and  mansions,  and  had  always  found 
things  work  satisfactorily  without  them,  as  long  m  the  di'ainage 
generally  was  in  thorough  good  order.  The  next  question  he  hiid 
to  refer  to  waa  traplesa  cloaeta.  lie  had  used  them  himself  many 
years  ago,  and  they  were  still  working  satisfactorily,  so  that  he  conld 
not  altogether  condemn  them  ;  at  the  same  time  he  should  certainly 
not  recommend  them  for  general  use,  as  their  satisfactory  action 
depended  on  several  conditions  which  would  not  be  attended  to  in 
general  practice  ;  in  fact,  he  did  not  now  use  them  himself  except  in 
very  special  eases.  In  his  last  paragraph  Mr.  Honejman  made  a 
good  suggestion  about  the  cleaning  of  house  drains.  He  did  not 
think  there  waa  any  reason  why  they  should  not  be  cleaned  periodi- 
cally^  just  as  chimneys  were  swept,  and  an  arrangement  might  be 
made  for  the  workmen  who  came  to  clean  the  drains  also  to  clean 
the  cistems  and  look  over  the  \^holo  of  the  sanitary  appliances. 

Mr.  J.  CoRBETT  (Manchester)  aJao  remarked  upon  the  ventilation 
of  drains,  and  intimated  that  by  considerable  observation  ho  had  come 
to  the  conclusion  that  whatever  course  they  might  lay  out  on  papier 
for  the  current  to  pa^is,  it  would  certainly  at  times  go  the  opposite 
w&j.  If  they  depended  u|x>n  hei^t,  they  must  at  the  same  time  be 
prepared  for  cold,  \%hich  of  course  reversed  the  current  arranged  by 
beat.  He  thought  this  was  a  matter  santtary  engineers  were  apt  to 
overlook.  He  believed  a  perfectly  satiijfactory  arrangement  could  l>e 
mad©  by  a  syphon  trap  without  an  access  manhole,  so  long  as  the 
drain  remained  in  good  order ;  but  it  seemed  to  him  they  ought 
always  to  provide  for  the  drain  getting  into  bad  order.  It  should  be 
the  custom  never  to  bury  any  traps  without  access,  either  by  a  direct 
manhole  or  at  least  by  tools  down  an  eye.  He  could  quite  coiTobo- 
rate  Mr.  Field's  remarks  as  to  the  dilficulty  of  selecting  sanitary 
apparatus.  He  must  say  that  every  sanitary  exhibition  he  went  to 
had  a  depressing  effect  upon  him,  because  it  was  usually  an  insanitary 
eihibition  :  and,  without  excepting  even  the  latest  one  now  open  at 
Bolton,  he  did  think  that  a  great  work  still  remained  for  the  ^Sanitary 
Institute  in  the  matter  of  s.inilary  exhibitions,  80  far,  at  nearly 
every  exhibition  he  had  been  to— he  thought  he  had  been  to  nearly 
all' — there  waa  a  preponderance  of  things  that  ought  to  be  in  a 
chjunber  of  horrors*    He  suggested  tbi^t  in  future  a  select  committee 
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of  the  asgociation  sliould  be  appointed  to  supervise  tbe  exhibits,  and 
be  armed  with  power  to  let  bo  appai^atus  he  admitted  int^  the  ex- 
liibitioii  that  did  not  meet  with  tkt?ir  approval.  This  done,  tbey 
•would  have  the  great  result  that,  instead  of  being  sneered  at  as  having 
a  small  shop  show,  tkey  would  have  the  thanks  of  the  public,  who 
would  then  be  led  to  think  that  the  yanitarj  Institut'e  could  do  some- 
thing for  them,  and  was  not  merely  a  tool  in  the  hands  of  shopkeepers 
and  manutacturera. 

Mr.  E.  C.  EoBUfs,  F.E.I.B.A.  (London),  said  he  wished  it  to  be 
particularly  understood  that  the  papers  just  read  started  from  two 
cifferent  points  of  view ;  one  was  a  repetition  of  what  had  been  done 
in  sanitary  science  for  the  benefit  of  householders  up  to  the  present 
time,  and  the  other  was  an  original  paper  which  aimed  at  the  intro- 
duction of  something  noveh  The  author  of  the  latter  deserved  more 
commendation  than  he  had  received  :  but  at  the  same  time  he  knew 
Mr.  Field  did  not  discredit  ori^nal  work,  and  would  he  happy  to  see 
and  recognise  success  when  tt  came,  Mr,  Honejman's  paper  «howed 
a  great  amount  of  ingenuity,  and  if  worked  out  a  deal  of  good  might 
come  from  the  suggestions. 

Mr.  W,  WiLKiTfsoN  (Bury)  drew  attention  to  the  paragraph  in 
Mr.  Middleton's  paper  in  which  he  said:  **The  main  soil  pipe  shall 
be  similarly  ventilated,  and  if  there  be  more  than  one  soil  pipe,  then 
each  such  soil  pipe  which  shall  be  longer  between  the  basin  of  the 
closet  and  the  main  drain  than  eight  feet  shall  be  similarly  ventilated/* 
He  should  maintain,  in  a  case  of  that  kind,  that  every  soil  pipe  should 
be  ventilated  irrespective  of  the  length  of  it,  "whether  it  be  eight  feet 
or  eighty  feet.  He  contended  from  his  experience  that  traps  were  a 
necessity^  and  also  maintained  that  Mr.  Honeyman  had  himself 
demonstrated  the  necessity  of  traps  in  his  observation  that,  h?8ides 
plenty  of  air  and  a  good  scour,  one  thing  more  was  desirnbie,  if  not 
essential,  if  the  contents  of  their  house  drains  were  to  be  harmless : 
and  this  was  that  they  should  be  regularly  cleaned.  That  to  hia  mind 
gave  the  deathblow  to  the  **  no  trap "  theory,  because  if  there  was  a 
necessity  for  drains  to  be  cleaned,  so  also  was  there  a  necessity  for 
traps  to  prevent  foul  air  from  entering  the  house.  His  experience 
had  also  been  that  to  allow  a  slopstone  pipe,  even  if  only  a  yard  long, 
to  act  as  a  fresh-air  inlet  for  a  house,  was  certainly  a  suicidal  ]>olicy ; 
because  if  they  had  such  a  pipe  only  a  yard  long,  through  which  con- 
tinually passed  greasy  water,  it  wa*^  impossible  to  use  that  pipe  even 
for  a  week  without  it  being  offensive. 

Mr.  R.  E.  MiDDLET(:>N,  M.Inst.C.E.  (London),  in  replying,  said 
he  should  not  think  of  having  the  openings  in  the  street  closed,  as  to 
do  80  was  most  objectionable.  Four-inch  pipes  were  no  doubt  very 
imall  for  sewer  ventilators,  but  he  considered  that  this  form  of  venti- 
lation was  the  only  one  practicable  for  the  purpose.  He  did  not  say 
it  wnn  the  b^st,  and  he  should  be  glad  to  hear  of  something  better. 
With  regard  to  using  different  systems  of  ventilation  in  the  same  set 
of  hou^  drains,  if  two  ventilating  pipes  were  put  in  the  same  drain 
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with  one  inlet  Tentilator^  he  found  thej  countenwrt-ed  each  other,  and 
were  equal  only  to  one  syBtem  where  one  inlet  pipe  and  one  outlet 
pipe  were  uaed^  and  the  inlet  pipe  would,  under  these  conditions, 
frequently  heoome  the  outlet  one.  In  his  opinion  if  more  than  one 
outlet  ventilating  pipe  were  u«ed  it  was  necessary  to  have  a  separate 
inlet  pipe  for  each,  and  that  each  system  of  ventilation  should  be 
separate  and  distinct.  In  making  the  remarks  he  had  done  it  was  of 
course  open  to  every  sanitarian  to  make  objection,  and  if  these 
objections  led  to  the  whole  question  being  iufficiently  ventilated, 
some  system  which  would  bo  generally  accepted  might  be  advan- 
tageously drawn  up.  With  regard  to  what  he  said  m  to  the  aeleetion 
of  sanitary  appliances,  he  could  quite  understand  his  remarks  being 
miaimderatood.  lie  did  not  mean  to  say  that  those  things  should  not 
be  tested  carefully,  for  they  should  bo,  but  it  was  easy  to  find  a 
moderately  safe  appliance  by  the  simple  rules  of  common  sense.  If 
they  were  able  to  test  them  of  course  it  was  all  the  better. 

Mr.  Hahht  E.  Newton  (Weybridge)  said  :  I  fear,  Mr,  Chairman, 
the  time  at  disposal  will  only  sufficse  to  enable  me  to  make  a  few 
remarks,  though  I  had  wished  to  have  spoken  in  extermt  on  this  par- 
ticular question  connected  with  sewering ;  vie,  that  air  should  in  all 
possible  ways  be  eicluded  from  fouled  waters :  for  which  purpose  1 
nold  that  every  drain  and  sewer  throughout  the  kingdom,  instead  of 
being  nearly  empty,  and  therefore  fiill  of  air,  as  they  now  are 
(except  at  storm  periods),  should  be  always  charged  with  liquid, 
idwaya  full,  always  slowly  overflowing ;  in  fiict,  that  an  absolutely 
enclosed  and  arrested  rivulet  should  be  created,  running  over  and 
ftway  in  every  locality  at  a  higher  level  than  ordinary;  so  that,  l}eside« 
storing  resented  force  for  the  mo-st  powerful  removal  of  the  content^i 
of  any  drain,  by  the  usual  drain  outlet,  at  any  moment  desired  or 
required,  other  beneficial  opportunities  would  arise  to  take  atlvan- 
tage  of  and  to  suit  any  circumstances  by  which  the  contents  of 
any  drain,  or  sewer,  must  in  all  ways  then  be  under  entire  control ; 
instead  of,  as  now,  the  contents  of  such  drains  and  sewers  being  left 
to  the  chapter  of  accidents,  and  remaining  without  control,  restraint 
or  check  to  the  unpleasant,  destructive  and  deleterious  properties  that 
fouled  waters  contain.  With  reference  to  animal  and  vegetable 
refuse,  solid  or  liquid,  the  actions  of  three  of  the  elements  ou  them 
are  definite  and  distinct  in  all  ways.  Ist.  Earih,  by  absolutely 
enclosing  organic  refuse  from  the  external  air,  can  compel  all  organism 
to  resume  i\a  original  condition,  its  elementary  innocuous  condition. 
2nd.  Wattr  is,  under  any  circumstances,  but  a  temporary  holder  of 
organic  refuse,  and  if  then  kept  from  air,  retains  organic  refuse  in  ita 
then  condition  without  power,  per  se,  to  reduce  that  organic  refase  to 
a  wholesome  conditi(m ;  but  refuse  water,  in  dii-ect  connection  with 
dr,  has  enormous  powers  of  making  the  organic  refuse  of  contagion 
infinitely  more  banefui  than  when  in  ita  initiatory  state,  producing  an 
nnhealthiness  hitherto  next  to  impossible  to  get  rid  of,  accuuiulating 
as  refuse  does  day  by  day,  3rd,  Air  has  no  action  on  refus*e,  but  what 
is  primarily  intensely  bod  for  the  health  of  human  nature ;  for  air 
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attacks  Tigorously  everything  with  moisture  in  it ;  so  that  everything 
created  by  nature  may  ultimately  be  evaporated,  diffused  and  given  up 
to  it,  for  its  own  atmospheric  purposes,  to  be  subsequently  returned 
according  to  the  natural  and  unfathomable  laws  that  control  the 
universe.  This  natural  process  of  distribution,  or  action  of  atmo- 
Bpherical  conditions,  it  is  the  absolute  duty  of  humanity  not  to  aid  or 
inconsiderately  feed  with  any  impurities  whatsoever^  but  where  it 
can  and  aa  it  can,  stamp  such  unhealthy  actions  out.  Hence,  if  water 
lie  used  for  jDjctting  rid  of  animal  impurities — and  which  I  see  no 
avoidance  of  for  reasons  1  have  given  elfli^ where — it  should  onh/  and 
golelt/  he  used  under  the  Jbllowiug  condition,  viz, :  to  l>e  held  up  at 
pleasure,  and  overflow  so  u^  to  obtain  increast-d  power  for  removal, 
and  to  obtain  at  the  same  time  the  actually  most  favourable  conditions 
and  powers  for  the  deodorimtion,  the  sterili/.iog  and  tho  destruction 
of  all  impurities  within  its  grasp.  With  the  short  time  at  my  com- 
mand, the  house  drain  less  requires  explanation  as  to  how  it  can  hold 
liquid  and  exclude  air;  but  for  sewer  rcHjuirements  1  can  best  convey 
what  I  desire  to  do  to  the  meeting,  if  our  friend  Mr.  lloneyman,  who 
read  a  paper  here  this  morning,  will  kindly  allow  me  to  explain  my 
^fiews  by  a  reference  to  the  model  he  has  favoured  us  with  and  brought 
"i©re  to  explain  his  system  for  the  better  ventilation  of  drains:  a  con- 
dition 1  am  taking  the  opposite  view  on.  Mr.  Honey  man's 
model  shows  a  quasi  sub-drain;  that  is,  a  drain  with  a 
smaller  drain  in  it  at  the  bottom,  not  joined  in  the  middle, 
as  the  two  divkions  have  a  free  communication  with  eJich 
other  by  a  horizontal  and  longitudinal  ojietiing  throughout ; 
the  object  being,  1  understand,  to  contract  a  circular  space 
for  sewage  at  the  bottom,  and  pn>vide  a  permanent  air  circular  reser- 
voir at  the  top  for  ventilation.  My  view  is,  that  it  would  bo  better 
that  the  semi-division  between  this  dual  form  of  drain  should 
lie  entirely  closed  up,  so  that  the  two  parts  be  without  any 
connection  one  with  the  other;  that  the  lower  (the  sewage)  ji* 
drain  should  be  always  fuD  and  nuining  over  and  away*  as 
Q^ore  deacribed  by  me ;  and  that  the  up[>er  one  should  [ 
tie  of  the  size  tor  a  man  to  pass  through  it  easily,  and  other-  *• 
wiBe  should  be  only  used  for  surface  and  storm  waters  :  the  lower 
drain  would  then,  equally  with  the  house  drain,  be  in  precisely  the 
condition  required  for  the  artiticial  correction  or  sterilii^ing  of  all  fouled 
linuida  entering  therein,  and  so  that,  by  ahsence  of  enii8.sion  of  any 
deleterious  vapour,  a  source  of  nuisance  and  ill-health  to  humanity  may 
be  removed.  Though  I  should  like  to  say  a  great  deal  more  as  to  the 
considerations  foreshadowed  and  as  to  many  details,  still  1  have,  Mr. 
Chairman,  in  essence,  expressed  the  views  1  have  formed  on  the  sewag© 
question,  holding  firmly  to  the  defiiiite  standpoint,  that  liquids  mt^ 


[Note  by  thji  Eijitor.— It  i«  presumed  thau  in  Mr.  Newton's  case,  the 
pipes  would  be  kept  full  by  the  syphoa  being  ftbovu  iuetead  of  below  the 

Seneml  level  of  the  pipes,   'it  ia  to  be  hopetl  llmt  bolh  Mr.  Hoaeynian  and 
Ir,  Newioa  will  hyrenfler  prt|*are  further  details,  showing  the  nppncalioD  of 
tbeir  reApecLive  pimciplua  to  an  ordinary  Loudon  leadeuce  of  the  llrat  chua.] 
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he  kept  absolutel}*  from  all  contact  with  air,  so  long  as  they  retain, 
ill  the  amallest  degree,  any  foulness  or  constitueiita  for  fermentation: 
which  fermentation  can  only  arise  from  the  conjunctiire  of  the  two 
elements — Air  and  ^Va^e^.  On  these  grounds  I  maintain  that  any 
ventilation  whatsoever  of  fouled  liquids  or  of  refuse  waters  is  a  fatal 
error  of  the  moat  profound  character. 

Mr.  J.  HimETMAN,  F.RJ.B.A.  (Glasgow)j  said  he  must  admit 
having  spoken  rather  rashly  with  regard  to  the  absence  of  traps  alto- 
gether. Protection  from  emeil  wa^  qiiit-e  as  good  a  reason  for  using 
traps  as  protection  from  cold  draughts.  He  would  not  like  it  to  be 
supposed  that  he  advised  the  omission  of  all  traps  between  wa^te  pipes, 
&c.,  and  the  house,  although  he  aaid  that  as  a  protection  against  air 
from  the  house  drain  they  would  be  unnecessary.  He  was  sorry  he 
cf»uld  not  agreie  with  5Ir.  Field  regarding  the  necessity  of  more  air  in 
the  drain ;  be  thought  it  could  be  shown  to  be  physically  impossible 
to  ventilate  a  drain  only  six  inches  in  diameter  sufhciently  without 
mechanical  force.  Mr.  Field  said  ho  got  a  six-inch  pipe  perfectly 
without  smell ;  but  even  if  he  did  he  must  be  aware  that  a  smell  was 
not  necessarily  a  test  of  the  purity  or  harmlessuesa  of  the  air.  This 
was  a  point  often  forgotten.  Me  would  like  it  borne  in  mind  that 
his  remarks  with  regard  to  the  doing  away  of  traps  were  bused  upon 
the  ideji  that  the  house  drains  were  entirely  disconnected  from  the 
common  aewer,  and  that  they  were  formed  and  Tentikted  and  kept 
clean  as  ho  had  suggested. 


On  "  Health,  Comfort,  and  Economy  in  Cottage  Construction,*^ 
By  J.  CoEBETT,  Sanitary  Engineer. 

In  ataflylng  this  question,  and  the  cognate  ones  of  improving 
city  slums  and  providing  block-dwellings  in  populous  districts, 
I  have  infipeet*;d  the  slums  of  our  largest  cities,  and  also  their 
iiuprovcd  dwellings :  visited  ami  lectured  in  many  manufactur- 
ing towns,  and  cuIlecteJ  plans  and  useful  information  from 
many  sources. 

The  liberal  offer  made  by  Mr.  William  Westgarth,  through 
the  Society  of  Aits,  for  essays  on  the  heKst  means  for  providing 
dwellings  for  the  poorer  classes  of  Central  Lontloii,  induced  me 
to  prepare  an  essay  and  plans  for  block-dwellings,  to  which  was 
awarded  in  1885  the  premium  of  £100. 

Many  of  tlie  special  features  of  those  plans  for  block-dwel- 
lings are  equally  apjdicahle  to  ordinary  cottage  or  small  house 
constructiou,  and  so  1  have  embodied  them  with  some  moditica- 
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tions  in  tlie  followinf^  paper,  in  orckr  to  Lrlni;  them  under  the 
notice  of  cottage  builders  in  this  popuk)US  manufacturijig 
district 

The  recent  tendency  to  return  to  Old  English  examples  for 
middle  class  household  furniture,  and  also  for  structure  and 
arrangement,  may  wit!i  advantiige  be  extended  to  cottage  dwtd- 
lin^s»  By  judicious  mcHiiHcatiou  and  adajitntiou  to  niodera 
ideas  of  comfoii:,  mimy  old  features  of  cottit^^e  construction  maj 
be  re-introduced,  displacing  the  sliabl>y  imitations  of  classical 
architecture  which  are  now  tlie  usual  features  of  cheap 
building. 

Before  entering  into  strnctui'al  details  it  will  be  well  to  con- 
sider what  iUHj  tlie  chief  requirements  of  health  and  comfort, 
and  what  the  chief  hindrances  to  attaining  health  and  comfort 
in  cottages  or  cheap  houses. 

IleaUh  requires  ample  lightj  airiness,  cleanliness,  warmth  and 
dryness  in  every  room. 

Cmnfort  re(piires  avoidance  of  draughts  ;  avoidance  of  hollow 
floors  or  walls  forming  warrens  for  mice  and  other  veimin  ;  of 
weak  plaster  easily  pierced  by  vermin ;  of  weak  floors,  creaking 
and  }^elding  uuderioot ;  of  fragile  ironmongeiy,  shelving,  and 
other  fittings. 

Econmnif  requires  that  the  cheapest  efficient  materials,  and 
the  smallest  quantity  of  materials  compatible  with  efficiency, 
shall  be  used  tliroughout  the  structuTL". 

In  order  to  put  my  suggestions  into  some  deflnltc  order,  I  mil 
endeavtmr  to  follow  the  several  trades  through  the  construction 
of  an  ideal  group  i>f  cottages,  beginning  with  tfie  excavators' 
and  bricklayers'  work. 

The  less  excavating  the  better,  sls  a  rule,  for  cottages  without 
cellars.  Surface  soil  shoidd  be  removed  because  of  its  vegetable 
consistency,  and  it  is  generally  saleable. 

"  Made  ground  **  or  tUled  up  stuff  is  often  a  perilous  foimdar* 
tion  either  for  health  or  sbibility.  A  gwiit  sanitary  authority 
is  reported  to  have  stated  some  yeai^  a|^o  that  miJden  refuse 
tips  were  not  fit  for  building  upon  until  two  years  after  their 
formation  :  and  this  fatally  misleading  advice  has  been  repeated 
again  and  iigain  by  carek'ss  writers.  Common  experience  proves 
that  such  refuse  tips  remain  foul  and  give  out  injuricius  emana- 
tions for  scores  of  years,  probably  for  centuries,  after  their  first 
formation.  In  my  opinion  the  only  structure  ivr  a  house  floor 
on  such  a  site  compatiblL*  with  health,  comfort,  and  econumy  is 
that  of  raising  the  house  floor  two  steps  above  the  surface  level, 
and  covering  the  site  with  half-brick  arching  and  a  coat  of 
pitch  ;  thus  providing  for  free  ventilation  between  the  foul 
ground  and  the  floor,  and  preventing  any  dii-ect  emanations 
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from  the  ground  into  the  house.    The  bricks  used  for  these 

"of  inferior  quality 


may 


arciies  mia  tiicir  foundation 
and  rougli  shape. 

The  outer  walls  need  not  be  more  than  one  brick  (nine 
inches)  in  tliickuess.  The  great  majority  of  middle-class 
houses  in  Lancashire  have  walls  only  this  thickness,  and  it  must 
always  be  iH.'mcrabered  that  to  insist  on  a  needless  thickness  of 
walls  is  to  insist  on  a  needless  burden  of  rent  caused  by  their 
extra  cost. 

The  outer  facinj[T-bricks  must  be  of  hard,  impervious  quality, 
and  this  for  many  reatsons. — ^They  will  thereby  prevent  rain 
from  soaking  through  to  the  rooms.— They  wnll  avoid  llahihty 
of  the  bricks  to  bursting  by  frost  and  thaw. — They  will  retain 
then*  warm  colour,  not  becoming  either  mossy  or  soot-stained. — 
But  most  important  of  all,  they  will  keep  the  house  waj'm  by 
avoifling  taking  in  moisture  and  gradually  evaporating  it  out 
again,  a  process  similar  to  that  ttf  a  porous  water  carafe,  by 
which  tlie  inside  temperature  is  made  niauy  degrees  lower  than 
the  external  air. 

Wliere  the  bricks  are  not  sufficiently  impervious,  they  may 
be  protected  externally  by  a  couple  of  coats  of  boiled  tinscod 
oil,  laid  on  hot  while  the  waits  are  dry  in  summer  time.  Mine- 
ral oil  or  melted  wax  will  also  answer  the  purpose. 

iStone  walls  may  be  similarly  benefited  by  two  coats  of  Port- 
land cemerjt  wash,  of  the  consistency  of  cream:  and  this  may 
be  slightly  tinted  where  so  requii-ed. 

The  most  serious  false  economy  commonly  made  in  connection 
with  external  walling  is  the  omission  of  overhanging  eaves  in 
all  but  the  front  walls.  By  an  overhang  equal  to  only  one-» 
twentieth  of  the  height  of  a  wall,  about  nine-tenths  of  the  rain- 
fall may  be  kept  off  it,  and  its  dryness  and  warmth  materially 
increased.  At  the  same  time  such  overhanging  eaves  on  all 
sides  give  a  much  enhanced  apjiearance  to  the  house. 

Cavity- walls  are  advisable  \vhere  much  exposed  to  driving 
rain,  or  where  bricks  are  somewdiat  jwrous;  but  they  are  objec- 
tionable Jis  fornnng  hai*bours  for  vennin,  and  also  means  of 
airway  and  possible  contagion  between  adjoining  houses. 

Artistic  effects  scarcely  come  within  the  range  of  this  paper, 
but  as  comfort  is  certainly  pmmoted  by  tasteful  appearance,  I 
may  call  attention  to  the  excellent  effects  attainable  by  suitable 
corbelliiigs,  arches,  salient  courses,  and  other  very  inex]>ensivo 
twes  of  common  bricks,  infinitely  preferable  to  the  patches  of 
wruught  stonework  or  fancifully  culoured  brickwork,  often  used 
as  decorative  features  on  cottages. 

The  smoke  iiues  offer  an  opjxjrtunity  for  ooiuiderable  economy 
wad  increase  of  comfort.     We  usually  see  auoilar  flues,  14  in. 
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bv  9  in.,  applied  to  the  huge  kitchen  range  of  a  innTision  and  fjo 
tli<?  little  fireplace  of  a  cottage.  For  a  cottage  such  a  ilue  is 
nifist  inconveniently  large ;  it  is  too  large  to  heat,  and  therefore 
draws  poorly,  while  in  windy  weather  it  causes  an  excessive 
draught  through  the  room.  A  flue,  9  in.  by  7  in.,  is  large 
enouglt  for  a  cottage  kitchen  or  bedroom;  it  will  draw  better, 
and  i-equire  less  sweei»ing  than  a  larger  flue.  It  has  been 
objected  that  by  retaining  less  soot  it  evidently  discharges  more 
soot  than  a  larger  flue,  hut  any  such  tendency  is  more  than 
babineed  by  the  gi*eat  economy  of  fuel  resulting  from  the 
avoidance  of  irregular  and  excessive  draught. 

By  reducing  the  si/e  of  flues,  the  bulk  and  cost  of  chimneys 
is  materially  economised. 

In  connectioti  witli  smoke-flues,  I  strongly  ad\'ise  the  provision 
of  vent-flues  from  the  upper  part  of  each  dwelling  room  or 
bedroom.  None  of  the  outlet  valves,  from  Dr.  iVrnott's  original 
ty[)e  ilowii  to  the  latest  so  callt'd  *'  improvement,*'  wil!  practically 
work  satisfactorily;  but  a  much  simjiler  and  cheaper  appliance 
has  long  bi-en  proved  eflicieut.  This  is  simply  a  short  vertical 
tube,  4  or  6  in.  in  diameter,  built  into  the  chimney  breast  or 
else  placed  l>eside  it,  oj>en  at  one  end  to  the  room  near  the 
ceiling,  and  at  the  other  end  into  the  smoke  flue  close  to  the 
fii-e-|«lace.  A  regulating  valve  may  be  added  if  desired  ;  and  it 
18  well  to  have  a  damper  or  fire-board  to  close  the  fire-place 
opening  when  out  of  use,  so  as  to  cause  the  whole  draught 
of  the  flue  to  act  in  extracting  the  hottest  and  least  pure  air 
from  the  room,  tliereby  ba\'ing  mi  im[>ortant  advantage  over 
ventilation  by  the  firi'-place,  which  carries  off  the  lowest  strata 
of  air,  the  coolest  and  purest  in  the  room. 

An  important  economy  i>f  space  may  be  effected  in  cottage 
parlour  or  liedroom  fire-places  by  setting  back  the  grate^ 
&i\y  some  six  inches  within  the  pn>jecting  chimney  breast, 
tunnng  tbe  flue  from  the  fire-place  directly  sideways  into  its 
smoke  flue,  and  fonning  an  ai'chcd  recess  over  the  mantel,  deep 
enough  t(»  contain  shelves  for  oniaments,  &c.  A  similar  recess 
may  be  made  over  a  cottage  kitcbeu  range,  where  briglit  pans, 
&c.  can  be  kept, 

F*or  flooring  of  kitchens  and  sculleries  flagging  is  a  very 
cheap  and  durable  materiid,  but  coloured  tileing  on  a  good 
concrete  bed  is  far  preferable  in  appearance,  and  but  little 
more  in  cost.  It  is  much  cleaner  and  freer  from  chinks  and 
cavities  than  boarded  flooring,  thereby  reducing  the  usual 
liability  of  kitchens  to  mice,  cockroaches,  &c^ 

Popular  taste  will  scarcely  tolerate  yet  the  use  of  hard  brtck 
window  cills  and  dmir  steps,  in  phice  of  the  stone  ones  on  which 
the  cottage  housewife  ex^jends  so  much  bath  stoue  and  ueedlesi 
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rork  :  but  economy,  in  this  brick  makinfr  ilistrict,  should  induce 
a  jtrcference  foi'  hard  bricks  set  in  cement  for  cills,  &c. 

In  districts  where  stone  Availing  is  as  cheap  a.s  brickwork  and 
e(juallj  dry,  it  may  he  used  with  threat  a<lvant-age  in  appearance; 
and  here  again  it  will  be  well  to  study  the  bold  and  effective 
artistic  features  produced  witli  ahjiost  unwroufjht  stt)uework  in 
many  old  buildings ;  the  adojition  of  such  homely  features, 
beinir  much  more  suitable  than  the  attempts  at  rich  mouldings 
and  even  car\  ings  found  on  snme  modem  stone  cottages. 

Turning  now  to  the  earjxMitry  and  joinery,  the  moat  import- 
flnt  question  is  t!ie  best  farm  of  Hooring. 

The  common  system  of  scant  one  inch  boards  on  joists  at 
16  in,  centres  has  many  serious  faults,  and  I  think  that  a 
niothfication  of  the  plank  flooring  commonly  used  in  warehouses 
wimld  be  far  prefenible. 

For  n[»per  room  floors  in  cotta|jes,  it  would  be  usually  a  saving 
in  cost  to  ado|it  plank  flooring  |>rc»|Rn'ly  arranged.  The  width 
of  room  seldom  exceeds  12  ft.,  and  3  in.  planks  woahl  suffice  for 
this  bearing  if  well  tougued  and  bolted  together.  By  using 
S-J  in.  or  4  in.  planks,  a  very  stiff  and  strong  floor  would  be 
made. 

Each  room  floor  could  Ijc  com[jletely  prepared  in  the  w^ork- 
shop:  the  separate  planks  machine-planed,  squared  and  grooved: 
two  one-inch  holt-holes  bored  laterally  through  each  ])lank  :  iron 
tongues  inserted  in  the  grooves:  bolts  inserted  from  side  to  side 
of  the  set  of  planks  and  screwed  up  tightly:  the  surface  finally 
dressed  off,  and  the  complete  slab  of  flooring  conveyed  tx)  it« 
place  and  laid  do^vn  on  salient  courses  in  the  room  walls  pre- 
pared to  rocetve  it  In  many  cases  it  would  be  more  economical 
to  make  each  room  floti^r  in  three  pieces,  joined  together  by  an 
under  board  and  coach  screws.  The  shrinkage  could  be  easily 
taken  up  by  tightening  the  through  bolts.  The  chink  round 
the  walls  would  be  flushed  with  cement;  and  thus  a  strong, 
warm,  draught-] i roof  antl  vermin-proof  floor  would  be  made  at 
a  cost  not  exceeding  that  of  a  cnnimon  floor  and  plaster  ceiling. 
Such  plank  fltxirs  are  more  sound-|'roof  than  ordinary  floors; 
they  also  save  about  one  step  in  each  flight  of  stairs  and  in  the 
height  of  the  walls.  For  the  gnjund  flcxirs,  usually  supported 
on  slee|ier  walls  four  to  six  feet  apart,  two-inch  plank  flooring, 
grooverl,  tongued,  and  through  bolted,  would  be  much  warmer 
than  the  usual  one-inch  boards  on  joists,  and  very  little  more 
costly. 

A  similar  economy  nf  space  and  materials  may  be  effected  by 
forming  slated  nwifs  on  grooved  and  tongued  boarding,  carried 
on  ]nu*lins,  iScc,  at  from  f^iur  to  eight  feet  span,  without  any 
root  spai-s.    Very  light  boarding  will  suffice  where  inner  ceilings 
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are  used  j  and  where  the  roof  forms  also  the  ceilinc^,  li-incb 
boarding  with  rcwfing  felt  imJer  the  shiting  forms  a  warm  and 
dranght-iiroof  stnictiu'e  at  a  moderate  cost.  Like  the  solid 
flooring  it  has  the  im[)Ortaut  advantage  of  not  harbouring 
vermin. 

One  of  the  weakest  and  most  ti*oubIesome  fittings  in  a 
cottage  is  the  panelled  door,  with  its  casings,  mouldings,  lintel, 
wall-|)liigs  or  nogs.  I  suggest  a  means  of  simplifjiug  and 
sobiljfyiiig  this  compHeated  structure  by  forming  the  casiug  and 
mouldings  of  Portland  eenient,  just  as  external  cement  mould- 
ings are  formed.  Tlie  door  hinges  and  lock  plates  to  be  screwed 
to  fixinjjj-bKx'ks  built  at  definite  heisjhts  in  the  wails. 

Window  casings  and  mouldings  for  hinged  or  sliding  case- 
ments onght  be  similarly  made  of  Portland  cement 

Wood  Untcls  and  bond  timbers,  which  often  injure  a  wall  by 
shrinking,  and  thus  causing  settling  cracks,  may  be  advan- 
tageously replaced  by  very  light  4^  in.  rolled  iron  joists,  laid 
flat,  so  as  to  bond  the  brickwork.  These  would  suit  well  to  the 
cement  casings  above  described. 

Wood  skirtings  would  be  replaced  by  cement  with  the  same 
advantages  as  above  described  for  door  and  window  casings  and 
mouldings. 

Wood  shehdng  should  bo  replaced  by  light  cast  iron,  pro- 
tected by  the  Bower-Barff  prucess  of  bi-fhxidation,  t^>  piH?vent 
rust :  and  these  shelves  could  be  directly  built  into  the  brick- 
work. 

Plastering  of  walls  should  be  substituted  by  a  thin  facing  of 
cement,  the  brickwurk  being  more  evenly  set  than  usual,  so  as 
not  tii  rcipiire  much  thickness  of  cement  to  form  a  true  surffice. 
This  cementing  would  completely  prevent  any  piercuig  by 
vennin. 

The  interesting  examples  of  ideal  furniture  and  structure 
for  cottiige  homes  exhibited  in  the  present  Manchester  Exhibi- 
tion, in  the  Mjinchcster  Art  Museum  in  Ancoats,  and  at 
otlier  exhibitions,  give  many  excellent  hints  for  practical  use; 
but  too  often  they  are  cumbered  by  fantastic  cupboards, 
tables,  &c.,  that  would  ill  stand  tlie  trial  uf  rough  every-day  use. 

Still,  we  may  hopefully  notice  that  the  rapid  spread  of 
education  and  a  higher  civilization  among  the  working  classeS| 
is  fostering  in  them  a  taste  for  more  elaborate  cottage  luniiture, 
ami  this  improved  taste  wiirniuts  the  introduction  in  cottage 
building  of  refinements  and  elaborations  which  but  a  few  years 
since  would  have  met  \nth  no  appreciation. 

The  ordinary  coal  tire  i-ooking  range  is  still  most  popular, 
but  the  addition  of  a  strong  jointed  gas  bracket  with  a  large 
buruer  to  swing  into  the  oven,  thereby  providing  a  mef ul  gas 
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when  the  coal  fire  i»  not  in  use,  would  enable  an  early 
bretakfast  to  be  prepared,  or  a  Sunday's  diuuer  cooked  without 
risk  of  burning  while  the  lioiise-wife  was  out^ 

Wherever  cottage  dwellings  arc  massed  in  large  numbers, 
and  especially  where  they  are  built  near  a  manufactory  using 
steam  boilers,  it  would  promote  health,  comfort,  and  economy, 
to  supply  a  limited  amount  of  steam  heating  to  each  cottage 
by  means  of  an  oven  enclosed  in  a  steam  casing  in  communica- 
tion with  flow  and  return  pipes  from  a  steam  boiler. 

Each  oven  should  be  about  14  inches  cube  inside,  with  an 
ordinary  iron  door ;  tlie  oven  enclosed  in  a  15-inch  cube ;  the 
intervening  space  constantly  filled  with  superheated  steam  at  a 
moderate  pressure,  so  as  to  maintain  an  ample  heat  for  boiling 
in  the  oven.  This  arrangement  would  prevent  any  waste  til 
steam,  while  yet  providing  an  ample  heat  for  the  following 
services  :^ 

On  rising  early  in  the  morning  a  hot  breakfast  could  be 
prepared  without  waiting  to  light  a  fire*  A  can  of  water  conld 
be  heated  for  washing  the  pots,  the  fluor,  &c.  On  washing 
days  the  clothes  could  ibe  boiled  and  presently  aired  or  dried. 
Dinner  might  be  completely  cooked  with  ample  variety,  in- 
cluding boiling  or  stewuig,  and  baking  nf  puddings,  cakes,  or 
bread ;  these  last  only  re(juinng  a  finislnng  browning,  which 
would  be  effected,  as  would  the  roasting  of  meat^  *Jcc,,  by 
lighting  a  large  gas  jet  to  supplement  the  steam  heating  of  the 
oven.  The  room  might  be  sufficiently  warmed  during  cool 
evenings  by  o[>ening  the  oven  door,  and  thus  letting  hot  air 
circolate  into  the  room.  Tea  or  coffee  cuuld  be  most  peifectly 
prepared.  Hot  water  for  an  evi^ning  bath  for  cither  cluldren 
or  parents  might  be  provided;  tlio  scullery  or  a  bedroom  being 
used  as  a  bath-room.  Infected  or  unduly  inhabited  clothes  might 
be  purified  without  risk  of  burning  them. 

All  these  advantages  might  be  provided  at  half  the  cost  now 
expended  in  fuel,  by  the  well-known  economy  of  having  one 
large  fire  pn>|)erly  used  in  a  fiuriace,  instea<I  of  many  small 
fires  wastefully  used  in  oT)en  grates,  which  also  in^^olve  much 
dirty  work  and  waste  of  time.  Domestic  fires  being  thus 
ahnost  suj>ersetledj  the  smoke  nuisance  would  be  reduced  to  a 
minimum,  and  thus  cleanliness,  culture  of  gardens,  enjoyment 
of  the  ojten  air,  and  many  other  advantages  would  be  secured* 

Almost  every  to\^Ti  cottage  in  this  district  hiis  a  constant 
supply  water  tap  placed  over  a  slopstone  in  its  scullery.  It 
would  be  a  great  improvement  to  rej)lace  the  ^>orous  and  rough- 
surfaced  slopstone  by  a  glazed  earthenware  washing-sink, 
capable  of  being  kept  clean  and  sweet- 

Aa  to  closet  arrangements^  it  is  not  difficult  to   construct 
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simple  and  efficient  tub-closets^  liut  after  inspectin*]j  tliousands 
of  cinder-sifter  and  other  such  closet^^,  I  conclude  tliiit  they  are 
not  satisfactory  with  ordinary  careless  and  rontrh  usage.  I 
am  strongly  of  opinion  that  simple  hopper  and  trap  water  closets 
are  the  least  objectionable  and  most  economical  appliances  for 
their  purpose. 

Time  does  not  permit  of  my  entering  on  other  departments 
of  cottage  construction*  though  the  subject  is  of  such  extremely 
wide  interest  as  to  encoui'^ge  its  complete  discussion ;  and  I 
conclude  with  the  hope  that  these  suggestions,  and  the 
accumpauying  drawingSj  may  result  in  some  practical  improve- 
ments in  the  homes  of  the  working  classes. 


Prof.  T.  Hattee  Lewis,  F.RJ.B. A.  (London),  said  this  paper  was 
upon  a  Buhject  which  in  reality  affected  them  all  very  deeply,  A  person 
going  throu*jh  the  country  places  in  which  he  was  a  stranger,  had 
often  pointed  out  to  him  the  grand  mansions  in  which  tlie  wealthy 
classes  lived.  It  often  happened  they  could  not  eee  the  mansions 
fronj  the  roadside,  as  they  were  generally  hidden  in  t!ie  midst  of  parks, 
gurden,<i  and  trees ;  but  what  they  did  see,  fringing  the  road  and 
giving  a  tone  to  the  whole  country,  were  the  homes  of  the  working 
classes.  They  could  not  take  up  the  writings  of  any  domestic  English 
poet  without-  finding  that  be  drew  his  inspiration  from  the  cottage 
homes.  He  would  now  request  the  many  gentlemen  present  who  were 
BO  competent  to  discuss  the  subject,  to  furnish  some  commenta  on 
Mr.  Corbet 1 8  excellent  paper, 

Mr,  J.  J.  BaADsnAW,  F.RJ.B, A.  (Bolton),  said  he  had  taken  down  a 
few  notes  whilst  Mr.  Corbett  was  reading  the  paper.  He  must  thank 
^Ir.  Corbett  for  having  taken  the  trouble  to  bring  this  raatt<^r  forward, 
fur  it  atl'ected  the  bulk  of  the  popuJatiou  far  more  thati  most  subjects 
dealt  with  by  the  Congress.  The  first  not«  he  had  made  was  as  to  the 
couple  of  coats  of  boiled  hnseed  oil.  This  substance  evaporated,  and 
a  better  plan  was  to  u^se  a  solution  of  wax.  In  addition  to  that^  oil 
discoloured  the  bricks,  and  the  other  substance  would  not  do  so  to  the 
same  extent,  AVitb  regard  to  the  arrangements  shown  on  the  dia- 
gram for  small  flues  for  cottage  ranges,  he  was  afraid  they  would  not 
always  answer.  The  arrangenjent  of  the  side  flue  for  the  air  vent  was 
nice  and  effective.  Tiling  vras  suggested  for  kitchens  and  sculleries, 
but  the  objection  to  it  in  this  district,  where  flags  were  reasonably 
cheap,  was  that  tiles  were  much  colder  to  the  feet  than  flags.  The 
brick  available  in  this  district  was  very  porous^  and  if  used  in  ailla 
led  to  a  more  speedy  rotting  of  the  woodwork.  There  was  one  little 
remark  he  must  object  to.  Mr.  Corbett  suggested  that  the  flooring 
should  be  made  up  complete,  and  then  taken  to  the  place  and  put  in. 
The  exigencies  of  building  suggested  one  remark  from  him.  He  was 
reminded  by  31  r«  Corbett'a  suggestion  of  the  man  who  made  a  cart  in 
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Ills  bedroom  and  then,  after  finisliing  it,  found  that  he  could  not  get 
It  out.  Then  again,  if  the  iooring  were  made  as  suggested,  the  wood 
would  be  green  and  the  Bhrinkage  of  the  timber  aft4*r  a  little  lapse  of 
time  would  leave  it  open  at  the  joints.  The  same  remark  applied  to 
the  roof  Iwarding;  He  had  done  it  often  enough  in  the  erection  of 
Bhede,  but  to  use  that  method  in  a  hou^e  would  cause  the  joints  to 
become  op^n  in  a  very  short  time.  He  was  not  quite  Batistied  with 
the  idea  of  hanging  hinges  to  anything  prepared  in  the  way  suggested, 
becauee  the  filing  blocks  would  have  to  be  of  wood,  instead  of  patent 
cement  blocks  ;  and  in  the  event  of  wood,  which  was  ordinarily  the 
case,  they  would  soon  shrink  and  become  looae.  He  wag  glnd  to  see 
that  wood  skirtings  were  recommended  to  be  replaced  by  cement. 
Even  the  speculative  cottage  builders  in  this  district  had  adopted  that 
plan,  both  for  bedrooms  and  kitchens.  The  pljistering  of  walls  with 
cement  was  a  good  idea ;  but  the  objection  to  it  was  that  of  expense, 
as  cement  was  more  costly  than  ordinary  plastering.  The  only  ob- 
jection to  the  glaaed  earthenware  washing  sink  was  that  they  were 
liable  to  crack.  Any  one  who  would  take  the  trouble  to  walk  down 
a  back  street  of  cottages  where  pails  were  in  use,  as  in  new  property 
in  this  district,  woold  go  away  with  the  idea  that  something  ought  to 
be  done,  as  the  stench  was  intolerable ;  and  if  the  water-closets  were 
ns«d,  it  would  be  bett<?r,  especially  as  there  was  such  a  good  water 
supply  in  this  district.  There  was  no  question  that  the  bopper  and 
trap  water-closets  were  the  best  for  the  immediate  removal  of  excret* 
from  the  premisea. 

The  Rev.  Oajsok  Atkinson,  M.A.,  D.C.L.,  (Bolton),  said  he  did 
not  rise  to  make  any  observations  upon  the  paper,  but  to  express  his 
great  satistactiou  that  this  subject  should  have  come  before  the 
Congress.  There  was  no  subject  which  in  these  days  was  moro 
importjint.  The  great  enemy,  both  of  the  owners  of  cottage  property 
and  the  tenants,  was  the  jerry  builder ;  and  if  they  conld  only  get 
good  substantial  houses  built  which  were  healthy,  comfortable,  and 
economical,  a  great  problem  would  have  been  solved.  As  to  cavity 
walls,  all  he  knew  of  them  was  with  regard  to  rats :  if  cavity  walls 
were  dispensed  with,  then  they  would  have  one  less  resort  for  the 
rats.  As  regarded  coal  fires,  many  of  them  had  been  abroad  and  had 
seen  the  miserable  fires  there ;  he  did  not  think  they  would  get  the 
working  classes  of  England  to  do  away  with  coal  fires.  Gas  ovens, 
however,  woidd  prove  very  valuable  and  useful  to  inmates  of  cotiagea. 
He  should  like  to  ask  ^Ir.  Corbett  if  he  could  give  miy  idea  of  the 
cost  of  a  cottage,  or  a  row  of  cottages  carried  out  on  his  principles. 


Mr.  W.  E.  E.  Coles  (London)  said  he  should  like  to  ask  a  question 
m  to  the  steam  cookery  spoken  of,  for  he  understood  Mr,  Corbett  to 
say  that  the  advantage  it  possessed  was  that  it  prevented  overheating ; 
this  would  depend  upon  the  amount  of  pressure  under  which  the 
feteam  was  generated.  He  also  asked  Mr,  Corbett  to  expkin  the  use 
of  a  certain  recess  shown  in  one  of  the  diagrams. 
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Mr.  J.  OoEBETT  (Manchester),  in  replying  to  the  discuMion,  said 
that  Mr*  Bradshaw  spoke  of  wax  solution  m  being  better  than  oiL 
He  should  like  to  know  whether  that  was  the  new  mineral  wax  or 
the  common  beeswax  ? 

Mn  Br\dshaw — The  mineral  wax, 

Mr.  CoKBETT  said  that  mif^ht  do,  aa  the  mineral  wax  was  getting 
cheap  now.  He  might  es^plain  with  regard  to  the  bricks,  that  the 
beet  obtainable  in  Manchester,  which  waa  very  near  to  Bolton,  were 
not  porous,  kit  good  and  bard.  As  to  the  floors,  he  did  not  propose  to 
build  the  bedroom  before  placing  its  floor ;  a  small  travelling  crane 
would  answer  the  purpose  of  raising  the  floor.  Aa  to  the  alleged 
greenness  of  the  timber,  he  did  not  know  why  they  should  be  com- 
pelled to  use  green  timber,  and  if  it  were  well  seasoned  before  being 
phtced  in  position,  he  had  had  the  contrary  experit^nce  to  Mr, 
Bradshaw ;  for  he  had  known  the  floor  to  bui-st  upwards  becaiiae  it 
was  too  dry.  The  suKsequent  moistening  of  the  timbers  from  new 
plaster,  Ac.,  had  caused  this.  Having  l)een  asked  whether  he  had 
practical  experience  as  to  his  pkn  being  workable,  he  might  say 
that  with  regard  to  cottages,  it  was  still  in  the  range  of  theory  ;  but 
be  had  quite  enough  experience  as  to  plank  flooring  to  give  him  an 
assurance  of  its  practicaDility.  As  to  the  cost  of  a  cottage  carried 
out  on  his  principles,  he  took  it  that  it  might  not  be  materially  more — 
not  more  than  ten  per  cent,  more — than  the  ordinary  cottage.  With 
regard  to  the  cost  of  cottages,  he  had  known  them  built  for  £57  and 
£70  each  ;  but  for  a  weU-buiJt  and  tolerably  good  cottage,  he  did  not 
think  they  need  go  below  £100,  In  answer  to  Mr.  Coles,  he  thought 
the  temperature  of  the  steam  they  would  u»e  would  not  bum  any  things 
and  practically  he  was  warranted  in  saying  that  overheating  would  be 
prevented.  It  waa  very  easy  in  building  a  house  to  make  a  recess 
over  the  mantel-piece,  turning  the  flue  quickly  aside :  be  took  it  that 
it  would  be  very  easy,  and  that  it  would  pay  to  do  it,  simply  because 
it  would  be  less  costly  to  make  the  cavity  than  to  fill  it  with 
brickwork, 

Mr.  Gorbett  was  then  asked  if  he  proposed  that  the  flooring  when 
put  in  in  one  piece  should  be  used  aa  a  scaffold,  because  that  would 
injure  it. 

Mr.  CoTiRFTT  replied  that  he  should  recommend  the  flooring  to  be 
covered  with  loose  boards  to  prevent  damage. 

Professor  T,  Hayteb  Lewis  (London)  then  closed  the  discussion. 
He  apologised  for  curtailing  the  discussion,  because  he  thought  it  waa 
a  subject  particularly  interesting  in  this  district ;  it  waa  also  a  subject 
which  was  highly  interesting  to  him  personally.  Nevertheless  as  the 
next  subject  which  was  to  be  brought  forward — that  of  Smoke 
Abatement^— was  of  special  interest  in  this  t>own^  and  the  time  for 
reading  the  pajwrs  on  it  was  now  very  limited,  he  had  felt  obliged 
rather  to  shorten  the  discussion  upon  Mr.  Gorbett's  paper. 
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On  "  Smoke  Ahatejnentt''  %  Herbert  FLETCeER. 


To  Members  of  tlie  Institute,  who  are  probably  sui-prised  at 
tlie  dirtiness  of  a  t^wii,  tliat  invites  tliem,  it  must  ap[>L'ar  either, 
that  dirt  is  thought  to  be  sanitiiry,  and  that  the  town  is  there- 
fore proud  of  it^  or  that  it  wants  to  be  shewii  how  to  clear  it 
away,  and  seeks  their  assistance. 

In  both  these  opposite  conchisions  they  will  be  right ;  for 
opinions  are  divided  between  the  two,  or,  at  least,  interests  are, 
and  they  sway  opinion. 

The  smoke  is  the  cause  of  the  dirt.,  not  the  domestic  but  the 
manufacturing  smoke.  The  difference  is  shewn  on  Saturday 
afternoon  A  and  Sundays,  in  the  air,  but  the  weekday  soot  of  the 
big  chimney  remains  spread  over  everything^  and  it  is  this 
which  gives  a  cliaracter  of  ho|Telessness  to  every  attempt  to 
redeem  a  manufacturing  t^wn  from  that  condition  which  causes 
it  commonly  to  be  contemptuously  described  as  t}»at  *'  vile 
hole/* 

But,  we  are  told»  that  the  dirt  is  wholesome, — that  the  soot 
is  a  disinfectant, — ^and,  that  the  gas,  into  whicli  it  should  be 
convei'ted  by  complete  combustion,  is  more  noxious ;— that  its 
prevention,  although  required  by  law^  would  be  a  tax  on  em- 
ployers, and  a  hindrance  to  trade ;  and,  that  the  dirt  by  debasing 
the  conditions  of  life  lowers  wages^  by  which  lowering  every 
one  profits,  except  |>erliaps  the  workman  himself. 

The  liist  argument  should  need  no  answer  j  it  amounts  to 
an  advottacy  of  an  injustice  to  the  producers  in  the  interest  of 
the  consumers.  As  to  the  prevention  of  smoke  being  a  tax  on 
employers : — if  the  right  means  are  adopted,  and  of  these  means 
hereafter,  its  prevention  is  remunerative, — as  there  ai*e  many 
examples  tx)  prove. 

The  soot  if  consumetl  forms  a  gas,  which  is  that  constituent 
of  pure  air  u\mn  which  all  vegetation  depends  for  existence^  and 
its  consumption  does  not  at  all  affect  the  f|nantity  of  sulphurous 
acid  ga.s  produced,  the  quantity  of  which  depends  entin'ly  on 
the  sulphur  in  the  coal.  Thissulplmrous  acid  h  carried  further 
away  and  is  hurndessly  diluteti,  in  oroportion  as  there  is  less 
solia  »oot  to  absorb  it  and  drag  it  tlown  to  the  ground.  This 
13  the  gas  which  does  the  mischief,  and  it  is  the  black  part  of 
the  smoke — ^the  soot — which  by  its  every  pai'ticle  prevents  the 
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sulphurous  add  from  obeying  the  uatoml  law  of  diffusion  in 
the  boundless  space  of  air  above. 

There  remains  now  only  tlie  first  assertion  unanswered — that 
tlie  soot  is  a  disinfcctiint,  a  smell  destroyer — and  dues  tlie  work 
of  the  piddle  distributor  of  disinfecting  fluid,  and  this  at  less 
cost  than  he  can. 

Could  this  be  estabhslied,  -we  could  stiJl  claim  a  rifjht  to 
clioose  between  the  rival  disiufectants,  and  might  prefer  to 
trust  for  the  prevention  of  disease  to  the  removal  of  its  causes 
rather  than  t-o  either  Condy  3  fluid,  or  to  smoke. 

Here  the  Sanitary  Institute  can  help  us  by  showing  whether 
by  the  pi-evL-ntion  of  the  smoke  we  should  lose  a  f rieiid^  and  not 
only  a  friend,  but  one  we  cannot  replace.  SLxty  per  cent,  of 
deaths  in  the  borough  of  those  alxive  five  years  are  from  diseases 

the  lungs.  It  cannot  be  denied  that  smoke  is  an  irritant; 
_  st»  if  it  can  be  shown  that  deaths  from  fever  will  increase 
^oix?,  than  those  from  bronchitis  will  diminish,  should  the 
existing  law  be  put  in  force  effectually  against  the  tall  chim- 
neys, they,  in  whose  j)ower  it  lies  to  enforce  the  law,  may  hnld 
their  hand  awhile,  till  tlie  causes  of  fever,  which  recpiire  the 
smoke  as  a  disinfectiuit,  are  removed. 

The  sanitary  staff  of  this  borough,  however,  will  not  allow 
things  in  their  department  to  come  to  such  a  pass  as  this,  and, 
unless  it  can  be  shown  that  the  smoke  is  nourishing,  there 
should  remain  no  reason  for  tolerating  it,  l>eyond  the  difti- 
culty  (»f  burning  coal  without  making  it.  That  coal  can  l>e  so 
burnt,  there  is  ample  evidence  in  all  [>art3  of  the  country ;  and 
there  are  several  makers  of  etiicieut  meubanical  stokers  and  per- 
fect smoke  preventers,  who  can  provitlc  anvone,  whose  chimney 
is  complained  of,  with  the  means  of  entiivly,  not  partially  only, 
discontinuing  his  nuisance.  A  mechanical  stoker  or  machine 
fire  grate  is  necessary,  for,  though  hand-firing  mai/  raise  stL-am 
without  smoke,  the  circumstances  have  to  be  very  exceptional ; — 
the  draught  must  be  strong, — the  coal  must  be  of  first-rate 
cjnality, — well  screened, — and  of  unifonn  sized  lumps,  so  as  to 
]x?nnit  the  passage  of  uir ; — the  coal  must  be  allowed  to  coke  on 
the  dead  plat«  of  the  boiler,  and  part  with  much  of  its  gas 
before  Iw^ing  pushed  forward  on  to  the  incandescent  fire  upon 
the  bars,^ — tliL*  Hres  must  never  be  jiressed, — and,  there  being 
thus  a  slower  rate  of  condmstion,  the  number  of  boih-rs  i'et|uii'ed 
for  smokeless  Imnd-hring  will  be  greater,  than  where  there  is  no 
check  imposed  by  the  authorities  on  the  commission  of  the 
nuisance, 

A  few  years  ago,  in  order  to  show  to  the  Afhnlralty  that  the 
LancashiiT  coal  could  be  bunit  economically  and  without  smoke 
in  the  Navy,  a  boiler  and  testing  plant  was  erected  at  \^''igan, 
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and  it  was  proved  to  tlieir  satisfaction  that  tliis  could  Idg  accom- 
plished by  ordinary  means  without  tlie  assistance  of  machineiy. 
Moat  careful  firintjj,  however,  wa.s  required,  and  tlic  fireman, 
Tvho  was  an  expert,  had  only  one  boiler  to  attend  to.  Where 
ordinary  small  and  '*  dirty''  coal  Ia  used,  that  is,  fud  containing 
over  20  per  cent  of  shale  and  firechiy  too  minutely  divided 
to  be  separated  except  by  the  process  of  "washing,"  and  where 
the  utmost  ]>o\ver  of  which  they  are  capable  has  to  be  got  out 
of  the  boilers,  as  is  generally  the  ease,  It  is  nccessarj'  to  stir  the 
fires  continually,  ami  to  spread  the  fuel  thinly  over  the  whole 
area  of  the  gi-ate.  Each  of  these  ojierations  is  attended  by 
a  suddenly  increased  yield  of  gas,  which  by  its  own  volume 
checks  the  inlet  of  the  very  air^  of,  which,  in  order  to  produce 
perfect  combustion,  a  suddenly  increased  supply  is  required, 
nine  times  in  excess  of  the  sudden  increase  in  the  volume  of 
the  gas. 

Every  particle  of  gaseous  carbon  in  this  suddenly  increased 
yield  of  gas  that  is  then  unable  to  find  the  oxygen  sujiplied 
Dy  tlie  air,  ctx)ls  down  without  developing  the  heat  it  otherwise 
would  have  done  in  combining  with  that  oxygen,  and  in  fonning 
the  colourless  carbonic  acid  gas,  which  is  the  result  alike  of  all 
combustion  and  of  our  own  breathing,  and  becomes  solid  and 
black,  and  a[jpcars  as  a  particle  of  smoke  floating  from  the 
chimney-top  in  the  volumes  of  gas,  whose  chemical  combinations 
have  been  comjdeted,  and  of  wliose  existence  there  would  be 
no  colom-ed  evidence  but  for  these  particles  of  solid  carbon. 

It  is  customary  to  abuse  the  hremen  fur  the  smoke ;  but 
except  with  an  unusual  amount  of  boiler  power,  permitting 
slow  combustion,  and  also  with  such  an  unusual  quality  of  fuel 
as  admits  of  being  coked  at  the  front  of  the  fire,  he  is  powerless 
to  prevent  it, 

Neither  lire  all  mechanical  stokers  smoke-preventers.  They 
may  be  comprised  in  two  classes.  Firstly,  those  by  which  the 
fresh  fuel  is  thrown  on  to  the  burning  fuel  over  the  whole  area 
of  the  bars  like  hail ;  and,  secondly,  those  by  which  the  fuel  is 
slowly  introduced,  and  coked,  as  it  is  passed  forward  over  the 
bars,  with  a  movement  comjjarable  to  that  of  a  glacier  down  a 
Taliey.  Those  of  the  Fin^t  class  are  useful  chiefly  for  increasing 
the  evaporative  power  of  the  boiler : — they  enable  a  larger 
quantity  of  fuel  to  be  bunit  in  a  given  time  ; — they  relieve  the 
attendant,  not  of  the  feeding  but  of  the  spreading  of  the  fuel : 
- — the  intermittent  discharges  of  dense  smoke  do  not  orcnr,  as 
might  be  cxjiected, — the  feed  being  continuous  ;  but  where  the 
fire  has  to  l>e  urged  by  the  poker,  or  the  buruiog  fuel  has  to  be 
levelled  or  an'anged  by  the  rake,  the  use  of  this  class  of  stoker 
IB  attended  by  but  slight  diminutioa  of  smoke ; — of  these  facts 
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there  is  ample  evidence  in  the  boroutrh  and  neighbourhood. 
If  the  clinkers  and  ashes  have  to  be  withdrawn  at  the  front 
from  off  the  bars,  the  labour  of  the  attendant  is  not  Iiiiht4?ned 
bv  their  use  : — they  afford  easy  access  to  the  fire — an  advantage 
which  is  abused,  where  boilers  arc  over-fired,  by  the  constant 
introduction  of  the  poker  : — ^they  cost  from  £10  to  £30  per 
boiler  more  than  hand -firing  apparatus,  and  this  small  difference^ 
together  with  the  facility  for  urging  or  over-firing,  are  probably 
the  chief  causes  of  their  having  the  larger  sale  :^they  effect  an 
economy  in  fuel ; — but  their  claims  to  Bmokelessness  clejR'nd  for 
realization  on  their  not  being  urged,  and  on  their  bemg  com- 
bined with  self-cleaning  bars. 

The  distinguishing  feature -of  the  Second  class  of  meclianical 
stoker  is,  as  Wiis  said,  the  glacier-like  motion  of  the  fuel  im- 
partesd  to  it  by  the  movement  of  the  fire-bars; — like  the  stream 
of  ice  so  does  the  stream  of  fuel  gradually  evaporate  and  grow 
thinner  in  its  progress,  and  both  alike  give  up  their  earthy 
matter— the  one  its  stones— the  other  its  ashes,  as  they  dis- 
apjiear.  The  ashes  fall  from  off  the  inner  ends  of  the  bars, 
and  are  removed  i^ithout  interfering  with  the  fire.  The  tliick- 
ness  of  the  fuel  on  the  bars  depends  either  on  the  height  of  a 
door  or  slmtter,  under  which  it  is  drawn  by  the  movement  of 
the  bars^  or  on  this  movement  combined  with  that  of  pushers  at 
the  front. 

These  machines  perform  perfectly  that  work  of  the  attendant 
in  ctiking,  which  is  required,  as  was  said,  for  smokeless  hand- 
finug ; — they  cannot  be  so  easily  urged,  as  can  iiie  first-class ; — 
but  are  quite  smokeless  and  economical ;- — they  are  specially 
adapted  tor  inferior  fuel,  as  they  render  easy  the  cleaning  out^ 
which  wth  ordinary  steam-fuel  constitutes  the  hardest  part  of 
the  work. 

Imparting  motion  to  the  bars,  which  are  the  heaviest  parts 
of  the  apparatus,  renders  the  machines  of  this  class  more 
massive  than  those  of  Class  I.,  and  their  first  cost  is  about 
twice  as  great ;  but  without  this  motion  of  the  bars  mechanical 
firing  is  simply  mechanical  feeding,  and  for  the  object  of 
smoke  jirevention  is  a  useless  cumytniinise^  The  machines  used 
by  the  writer  are  of  this  class.  Six  of  them  have  been  in  use 
fur  eleven  years  at  the  Lady  shore  Colliery,  atid  three  have  been 
lately  erected  at  Farnworth  Bridge,  where  those  interested  will 
l>e  always  welcome.  The  fuel  used  is  of  tlie  poorest  description, 
— firing  by  hand  with  it  was  im[»ractical>le  from  the  labcnir  re- 
quired in  continually  stirring  the  fires  and  cleaning  trnt,  yet  with 
the  machines  the  rate  of  combustimi  is  from  20  to  30  lbs.  of  fuel 
per  foot  of  grate  surface,  or  8  cwt.  j>er  hour  per  boiler : — the 
evaporation  IfiK)  galls.^  or  10  lba«  of  cold  water  raised  to  steam 
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of  80  lbs.  pressure  per  pniind  of  slack ;— there  is  aKsolatelj  do 
sraoke,  or,  to  put  it  scientificallj,  the  resulting  gases  contain 
no  soot  And,  finally,  the  laboiu*  of  the  attendant  is  greatly 
lightened*  The  cost  was  £100  per  boiler,  and  the  repairs  are 
incotisidorablc.  It  is  not  maintained  that  these  maclnnea  are 
the  best;  but  merely  that  they  prove  the  entire  prevention  of 
smoke  t-o  he  both  practicable  antl  economical. 

Taking  the  difference  between  the  cost  of  such  a  machine 
and  a  hand-firing  funiace  at  £70,  and,  considering  tliat  one 
fii*st-class  boiler  will  drive  £40,000  worth  of  modern  mill  plant, 
the  percentage  on  the  capital  required  to  prevent  the  smoke 
nuifiance  is  too  small  to  be  pleaded  in  excuse  for  breach  of  the 
law,  and  the  infliction  of  a  public  in jur^^ ; — neither  can  igno- 
rance be  pleaded  as  an  excuse,  yet  the  new  mills  are  amongst 
the  worst  offentlers!     What  is  to  be  done! 

A  town  council  determined  to  enforce  the  law  could  remove 
the  smoke  nuisance  and  obtain  everybody's  blessing  in  a  year 
or  two,  and  they  would  be  irresistibly  urged  to  that  coui*se,  if 
it  were  known  by  the  municiptil  electors  how  practicable  is  the 
remedy  for  the  evil  of  which  we  are  ashamed  before  you  and 
all  strangers. 

If  our  magistrates,  themselves  often  smoke  makers,  will  not 
fine  more  than  10^.  after  all  the  trouble  the  nuisance  inspectoi*s 
have  to  take  to  obtain  a  conviction,  we  might  perhaps  get  such 
cases  removed  beyond  local  influences  to  another  coui't.  It  is 
pi-obable,  however,  that  authorities  will  lean  to  public  opinion, 
and  if  they  have  evidence  that  those  who  live  in  and  near  the 
borough  really  desire  a  change,  they  will  prociuH?  it  for  them. 
There  would  be  no  op[M»sitiuu  to  an  earnest  majority  of  the 
Council,  who  would  appoint  a  smoke  insjKictor,  and  support 
him  faithfully. 

It  was  to  push  thtft  grievance  to  the  front,  that  the  writer  was 
asked  to  stand  for  a  ward  of  the  Borough,  and  the  election  of  a 
few  more  to  help  in  the  same  cause  would  soon  turn  the  scale  in 
the  corporation  of  a  town,  where  we  are  all  naturally  afraid  of 
treading  on  each  others  tocs«  The  subject  is  not  a  favourite 
one  with  the  Sanitary  Committee,  and  is  not  likely  to  receive 
attention  till  it  becomes  a  plank  in  the  local  political  platforms. 
We  all  dislike  ccrmpulsion,  and  a  premium  on  sanitary  boiler 
plant  might  be  better  and  be  well  kid  out  money,  and  such 
"  coaxing  be  better  than  scratching;*  Compulsion,  however, 
or  inducement  of  some  kind,  is  necessary,  as,  without  it,  it  will 
not  be  worth  the  while  of  any  tinn  to  make  the  necessary 
changes,  A  proposal  to  do  so  by  any  manager  on  jniblic 
grounds  alone  would  be  rejected  as  a  scntimentjd  use  of  their 
shai'eholders'  money,  by  many  directors,  who,  as  private  citizens, 
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arc  liberal  enoii^li ; — inoreover,  the  effort  would  afipear  useless 
to  any  one  firm  surrouiitled  by  careless  neighbours.  Improve- 
ment seems  now  to  consist  only  of  extension,  but,  as  we  grow 
bigrrer,  wt^  grow  dirtier,  and  the  outlook  for  those  who  havf  no 
prospect  of  early  retirement  from  the  **  vile  hole,"  and  are  not 
by  triat  prospect  rendfretl  indifferent  to  ever}i:liing  but  cash 
profit,  grows  blacker  and  blacker.  If  wc  do  nothing,  we 
increase  the  difficulty  for  those  who  follow, 

[For  dkcussion  on  tJih  paper  see  page  335.] 


Chi  **  Smoke  Abatement,'"  bi/  D.  J,  Russeli-  Duncan. 

Existing  Acts  of  Parliament,  their  defects  and  omissions, 
enactments  and  penalties,  qualifying  clauses  relie\ing  persons 
who  create  smoke  nuisance  from  the  neceseity  of  consuming  all 
their  smoke* 

Oini8sion  from  the  Acts  of  domestic  fireplaces.  Exemption 
of  Glass  Works  and  Potteries  from  Act  oi  1853*  Repeal  of 
tbe  Act  in  185<>.  Extension  to  steam  vessels  plying  to  the 
Nore  in  185fS. 

Inclusion  of  Baths  and  Wash-houses. 

Fo%vcr  granted  to  Local  Authorities  to  institute  proceedings 
under  Lfical  Management  Aet,  1H55,    The  Sanitary  Act,  1*506, 

Lord  Strattieden  and  CampbelFs  Bill :  Necessity  for  enlarg- 
ing Me  t  roi  >ol  i  fr  an  A  re  a. 

Evidence  l>efore  Select  Committee  of  House  of  Lords  on 
Lord  Campbeli;«  Bill. 

ITsunl  practice  adopted  hy  Metropolitan  Police  when  corn- 
men  cing  pn tsec nt ions, 

Kaif^^•ays  not  under  any  restrictions  for  Smoke  Nuisance. 

Hotels  and  Eating  Houses  not  affected  by  existing  laws. 

Donkey  Engines  on  Ijoard  vessels  evade  tbe  laws. 

Counsel's  opinion  aneiit  same,  S*S.  *^  Era"  case. 

Magistrates  as  offenders.  Police  prosi*cutions  in  Bolton. 
Supplement  No.  1.  Copy  of  Regulations  from  the  Bolton 
Corporation  Act.  Communications  from  Provincial  Authorities, 
Supplements  Nos.  2,  3,  4,  5  and  6. 
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Appliontion  by  National  Smoke  Aljatcment  Institution  to 
Hoiue  Secretary. 

Police  and  other  K^eports — inailcfjuacv  of  fines  imposed. 

Iiiiprovemcnts  in  Smoke  Consuming  Ap]>araf  us  for  industrial 
mirposes.  Particulars  of  official  tests  condncted  by  Mr.  D,  K. 
Clark,  the  Testing  Engineer  to  the  National  Smoke  Abatement 
Institution,     SupplenuMit  No.  7. 

Improvements  in  Domestic  Aj^paratus. 

Progress  in  Inventions  during  last  10  years. 

Fuels — solid  and  gaseous. 

Functions  of  the  National  Smoke  Abatement  Institution. 

Unliealthiness  arising  from  fogs. 

Smoke  abatement  is  a  subject  of  so  comprehensive  a  cha- 
racter that  it  will  be  impossible  at  the  present  time  to  deal 
with  all  its  numerous  and  important  points,  and  in  introducing 
a  paper  under  this  heading  to  the  Sanitary  Institute  Congress, 
it  is  merely  hopetl  that  it  may  be  of  some  service  in  directing 

?iublic  attention  to  some  of  the  chief  points,  and  forming  a  basis 
or  the  useful  discussion  of  the  subject. 

The  subject  daily  becomes  of  greater  national  im])ortance,  on 
account  of  the  increasing  nunilier  of  industrial  works,  and  also 
to  some  extent  in  consefpience  of  the  increase  in  popidation. 

In  towns,  this  matter  is  of  the  greatest  importance  from  a 
sanitary  point  of  view.  Scientific  evidence  has  demonstrated 
that  dense  unhealthy  fogs,  such  as  are  frequent  diuring  the 
winter  in  Loudon,  are  due  to  the  large  volume  of  scvlid  particles 
floating  in  the  air,  which  promote  the  condensation  in  the  atmo- 
sphere under  certain  conditions  of  pressure  and  temperature. 
The  presence  of  smoke  in  the  air  intensifies  its  impurity,  adding 
to  the  normal  volume  of  dust  to  be  found  in  large  towns  great 
quantities  of  soot,  carried  through  the  cliiinneys  of  furnaces 
and  domestic  fii'cplaces. 

The  existing  Acts  of  Parliament  whicli  chiefly  control  the 
emission  of  smoke  in  London  became  law  in  the  years  1853^ 
U5i\  18G6. 

No.  L  An  Act  to  abate  the  nuisauce  arising  from  the  smoke 
of  furnaces  in  the  iIetroix»lis,  and  from  steam  vessels  above 
London  Hridge.     20th  August,  1853. 

No.  2.  iVji  Act  to  anien-l  the  Smoke  Nuisance  (Metropolis) 
Act,  1853.     29th  July,  1856. 

No.  3.  An  Act  to  amend  the  law  relating  to  Public  Health, 
7th  August,  18*>fi. 

Tliey  are  incomplete  in  many  ways.  No  attention  was  given, 
at  the  tune  the  Act  of  1853  was  framed,  to  the  nuisance  created 
hy  steam  vessels  (except  those  above  London  Bridge),  and,  with 
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regard  to  this  Act,  wbich  applies  to  Londorij  the  area  defined 
has  long  since  been  excectled,  uumt^rous  cashes  of  smoke  nuisance 
having  arisen  from  the  many  Industrial  works  that  have  sprung 
up  beyond  the  limits  prescribed,  with  which  the  Act  is  power- 
less to  deal, 

Tliis  Act  of  1853,  stipulates  that  every  furnace  "  shall  be  so 
consti-ucted  as  to  cunsume  or  burn  the  smoke  arising  from  such 
funuice,"  aTid  goes  on  to  say  tlmt  every  person  (jffending  ^'  with- 
out using  the  best  practicable  means  for  preventing  or  counter- 
acting sucli  smoke,  *  shall  be  liable  to  a  penalty  of  not  less  than 
forty  shillings,  nor  more  than  five  pounds  (£5)  upon  asunmiarv 
conviction ;  mjon  a  second  conviction,  a  sum  of  ten  pounds 
(XlO) ;  and  upon  each  subscfpient  coiivictitiu  a  sum  douole  tlie 
penalty  iin[X)sed  upon  the  last  preceding  conviction.  This 
applies  also  to  all  steam  vessels  on  the  Kivcr  Tiuuucs  above 
London  Bndge. 

This  Act,  if  it  had  no  quiiHfi cations,  would  no  doubt  have 
been  of  greater  value  over  the  area  of  the  metro|>olis  as  defined 
at  the  time,  had  it  not  contained  a  clause  which  has  tended 
to  render  it^  in  a  great  degree,  inoperative,  and  which  says,  in 
reference  to  the  enactments  alreaily  mentioned—*'  Provided 
always  that  the  words  '  consume  or  burn  the  smoke  '  shall  not 
he  held  iu  all  cases  to  mean  *  consume  or  bm^n  all  the  smoke/  '* 
Also  that  the  Magistrate  is  empowered  to  remit  penalties  in 
cases  where  he  is  of  oj>inion  that  the  {jersons  summoned,  have 
constructed  or  altered  the  furnaces  so  as  to  consume,  as  far 
as  possible,  all  the  smoke  arising.  Nothing  what'cver  is  said  in 
this  Act  al>out  regulating  the  emission  of  smoke  from  domestic 
fireiilaces,  or  from  hotels,  clubs,  &c. 

The  Act  also  contained  a  clause  exempting  glass  and  pottery 
works,  already  existing  at  the  date  of  enactment,  but  this  was 
repealed  by  the  Act  of  1856,  and  the  same  Act  also  exteutled 
the  [wwer  of  tbe  Act  of  1853,  t^i  all  steam  vessels  plying 
between  Londun  Bridge  and  the  Nure. 

The  inclusion  of  '*  baths  and  wasldiouses  **  was  made  to  the 
list  of  buildings  enumerated  in  the  Act  of  1853.  This  Act 
also  authorised  the  Secretary  of  State  or  Commissioners  of 
Police  for  the  Metro[mlis  and  City  of  London  to  take  proceed- 
ings against  offending  parties,  ami  this  [lower  was  exteuded  to 
the  Iwal  authorities  by  tlie  Act  for  the  Better  Local  Manage- 
ment of  the  Metrojiolis,  in  1855* 

The  Act  of  1866,  called  the  Sanitary  Act,  covered  the 
nuisance  resulting  from  all  fireplaces  and  furnaces  used  within 
the  district  of  a  nuisance  auth*)rity  for  trade  puqmses,  but  it 
carefully  exclEded  the  chimn^^ys  of  private  dwelling  houses.  It 
alj90  authoriaed  a  magistrate  to  cUsmiss  any  case  where  he  felt 
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satisfied  that  the  fireplace  or  fiu'nace  had  been  constructed  to 
consume  smoke  as  far  aa  practicable,  or  had  been  carefidly 
attended  to  by  the  ]iersoii  in  cliarge. 

Lord  8ti*atheden  ami  Campbell  some  time  ago  introduced  a 
Eiil  into  the  House  of  Lords  **  to  anientl  the  Acts  for  abating 
the  unisance  arising  from  the  syioke  of  furnaces  and  fireplaces 
within  the  metropolis;"  the  object  of  which  was  to  empower 
local  authorities  to  make  bye-laws  prohibiting  and  regulating 
the  emission  of  smoke  from  buildings,  whether  iiulustrial  or 
domestic. 

This  Bill  was  introduced  after  careful  enquiry  bad  been  made 
into  the  state  of  the  existing  la%vs.  It  was  found  that  urgent 
necessity  existed  for  enlargenunit  of  tlie  metropolitan  area,  aa 
cases  had  ansen  at  Hammersmith,  and  elsewhere  in  the  suburbs, 
creating  great  nuisance,  with  which  tlie  Acts  in  force  were 
|>owerless  to  tleal. 

Numerous  factories  in  the  East-End  of  London  cause  great 
discomfort  to  the  poorer  public  inhabiting  that  distinct,  wlio  are 
comparatively  powerless  to  pn»teet  themselves  against  such 
nuisancesj  and  who  have  also  ditiicidty  in  bringing  them  under 
the  notice  of  the  authorities. 

It  has  been  argued  that  potters'  kilns  cannot  be  fired  with- 
out emitting  smoke  ;  but  that  this  idea  is  erroneous  has  been 
provetl,  to  mention  one  instance  only,  by  tlu?  arrangt*ment3 
adopted  in  Staffordshire,  whereby  Messrs,  Minton's  potteries 
have  been  rendered  smokeless. 

The  evidence  brouglit  before  the  Select  Committee  of  the 
House  of  Lords  to  consider  the  Smoke  Nuisance  Abatement 
Bill  contains  much  valuable  information  upon  the  defective 
legislation,  to  remedy  which  is  the  pur|>ose  of  Lord  Strathedeu 
and  Cami>beirsj  BilL 

Regulations  exist  in  Paris  restricting  the  produ(jtion  of  smoke 
by  domestic  dwellings,  and  a  similar  legislation  ought  to  be 
practicable  in  this  counlrj^  The  thing  can  be  done»  and  might 
be  enforced  without  creating  any  great  expense,  and  in  sncli  a 
manner  as  not  to  depend  upon  the  persons  attending  to  tires, 
who  are  oft^ai  careless  and  negligent*  Time  fails  for  a  full 
descrii>tion  of  the  various  enquiries  that  have  been  made  into 
tliis  subject*  but  they  were  mniute  and  careful,  and  the  results 
may  be  found  in  the  Kepoi*t  from  the  Select  Committee  of  the 
House  of  Lords  on  the  Smoke  Nuisance  Abatement  (Metro- 
fiolis)  BilL 

The  Rejwrt  explains  the  usual  practice  adopted  in  the 
metropolis  wjieu  smoke  is  observed  issuing  from  a  manufactory. 
Notii^e  is  given  to  the  occupier  of  the  works,  ami,  if  the 
iiuittance  ia  not  abated  within  a  reasonable  time,  a  second  notice 
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is  sent ;  if  still  unabated,  the  engineer  appointed  by  the  Homo 
Secretary  to  examine  funiftces  against  wliieli  complaintii  are 
made,  is  apprised  of  the  nuisance — he  inspects  the  place  and 
reports  to  the  Conini!>?sioners  of  Pohee,  and,  when  proceedings 
are  taken,  attends  on  behalf  of  tlie  Hon^e  OfBce  to  siipjK>rt  the 
proceedings,  and  advise  the  Ben^di  un  the  technicalities  of  the 
case. 

The  Report  also  shows  that  railways  are  not  under  any  con- 
trol, excepting  tliat  of  the  Kailway  Clauses  Consolidation  Act, 
and  practically  the  clauses  of  that  Act  relating  to  smoke  are 
not  worked  at  all. 

The  effect  of  new  legislation,  so  says  the  Report^  would  be  to 
bring  railways,  and  all  (itlier  f*ourcc.s  of  smoke,  under  some  sort 
of  control,  and  proceedings  could  be  taken  by  local  authorities. 
The  evitlencc  also  shows  that  the  law,  as  it  stiinds,  does  not 
adequately  control  or  prosecute  hotels  or  eating*houses,  unless 
steam  engines  are  employed  on  the  premises.  In  this  csise, 
when  the  nuisance  is  ol>>ierved,  the  police  caution  the  proprietors, 
an(!,  if  not  abatud,  evidence  is  forwarded  to  the  local  authorities, 
who  may  ]>rosecnte  under  the  Sanitary  Act  of  1860, 

Clnb-honses,  which  are  very  great  offenders,  do  not  come 
under  any  of  the  Acts,  and  it  is  of  the  greatest  conseipience 
that  i\:nte4ial  action  should  speedily  t-ake  place  with  resi>ect  to 
these  buildings. 

Tlien  again,  with  regard  to  donkey  engines  on  board  vessels, 
no  measures  can  at  ]»resent  be  taken  to  stop  the  nuisance  which 
they  create  when  belching  forth  large  volumes  of  dense  black 
smoke. 

Tlie  following  extract  is  taken  from  Couiisers  opiuion  in 
the  case  of  the  S.S.  "Era,"  belonging  to  the  General  8team 
Navigation  Company.  After  some  preliminar)'  remarks,  the 
Counsel  giHis  on  to  say : — 

**  I  have  come  to  the  conclusion  that  the  case  of  a  donkey 
engine  on  a  vessel  whicb  is  only  u^^ed  for  the  working  of  cranes 
to  hoist  cargo  in  or  out  of  the  vessel,  is  not  within  the  Statute, 
A  steam  engine  furnace  used  in  the  worHntf  of  tkts  ^iteam  vefisel 
is  clearly  not  within  the  Statute^  as  such  vessel  is  an  ocean- 
going steamer;  and  I  think  that  a  donkey  engine  is  not  within 
tile  Statute,  because  the  engines  and  furnaces  of  vessels  are 
dealt  with  under  Section  2,  which  only  relatL'S  to  steam  engines 
and  foniaces  used  in  the  working  of  the  mteam  veKftfl^  and  that 
the  casL'  does  not  come  within  Section  1,  because,  although  the 
first  part  of  that  section  would  apply  to  this  donkey  engine,  yet 
the  ]»erson  who  is  made  liable  to  the  penalty  in  every  person  so 
offcnd'nhj  beiuij  the  owner  or  occupier  of  the  premiies^  &c.  In 
tlm  case  the  doukey  engine  was  used  on  a  vessel  when  Moating 
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in  the  river,  and  the  Steam  Company,  whicli  was  the  ofiTendin^ 
person,  was  not  the  owner  or  occupier  of  anu  premiiies  on  vvliich 
the  donkey  enctine  was  used.  The  only  way^  therefore,  of 
gettui|T  rid  of  the  nnisanee  complained  of  arising  from  donkey 
engines  on  board  ocean-iroiiig  steamers  is,  at  a  convenient 
opportunity^  t^o  have  the  Acts  on  the  subject  amended.** 

The  Acts  in  force  liave  frequently  been  rendered  ino|>erative, 
as  luhuinistrators  of  the  hiw  are,  in  many  cases,  large  producers 
of  smoke  themselves,  es|>ecially  in  manufacturing  districts,  and 
they  either  refuse  to  coii\"ict,  or,  when  fines  must  l)e  imposed, 
they  reduce  them  to  sums  su  much  below  the  minimum  pre- 
scribetl  by  the  Act  that  they  become  quite  useless,  and  the 
uuisiinee  continues  as  great  as  ever. 

By  the  kindness  of  the  Chief  Constable  of  Bolton  and  the 
^ledical  Officer  of  Health  infonnation  has  been  obtained  with 
reference  to  the  police  prost'cutious  which  have  taken  place  in 
this  town  during  tlie  last  ten  years.  Not  more  thsin  tivi-  or 
SLX  cases  of  })nisecutiou  for  smoke  nuisance  have  occurred  during 
that  time.  The  last  was  on  2Mt.li  April  of  this  year,  when  a 
conviction  was  uhtained  and  a  fine  of  five  shillings  and  cost^ 
im[josed. 

The  liical  regulations  for  the  restriction  of  the  smi)ke  nuisance 
are  appende<l  in  Supidument  No.  1  to  this  pa[>er. 

Conunuuications  from  sevt^ral  of  the  leading  Pro^'incial  Au- 
thorities have  been  received  with  reference  to  the  prevention 
of  smoke,  and  are  appended  as  Supplements  at  the  end  of  this 
paper :  Nos.  i2,  3,  4,  5  and  <>. 

The  Council  of  the  National  Smoke  Abatement  Institution 
some  time  ago  drew  the  attention  of  the  Home  Secretary  to  tlio 
ine^Hcient  administration  of  the  Smoke  Abatement  Acts,  atid 
showed  that  in  many  cases  reported  no  proceedings  are  taken ; 
that,  whi!n  proceedings  are  instituted,  the  tines  imposed  are 
inadequate ;  that  notiiiug  is  done  to  restrict  or  |ux'vent  the 
nuisauce  arising  from  river  steamers  ;  and  that  the  Acts  no 
longer  cover  tlie  enlarged  area  of  the  metropolis.  Unfortunately 
no  action  resulted  from  the  course  then  taken  ;  it  is,  however, 
to  be  hoped  that  legislation  will  by-and-by  bring  alxjut  an 
improved  condition  of  affairs. 

The  Connnissioner  of  Police,  in  his  report  about  fdur  years 
agi»,  drew  attention  to  the  great  changes  wbicli  bacl  taken  |dace 
in  the  construction  of  bakers'  ovens»  and  which  had  resulted  in 
a  diminution  in  the  nmnber  of  prosecutions;  but  his  report  also 
sbciAved  that,  notwithstanding  the  introduction  of  ovens  heated 
by  cnke  ami  gas,  bakers  were  still  the  chief  ofFemlers. 

The  National  Smoke  Abatement  In-ititution  surumarized  the 
rexjort  issued  by  the  Commitisioner  of  Police  for  the  Metrop^jUa 
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for  1885.  Tli6  number  of  prosecutions  was  124;  tlie  con- 
victions 120;  the  average  fine  being  £2  5s.  lid.  Sixty-aix  of 
tlie  fines  were  under  the  minimum  of  forty  shillings  specified  by 
the  Acts, 

In  liis  report  for  18H6  the  Chief  Commissioner  of  Police  of 
the  Metropohs  states  that  the  number  of  pn»secutiuus  was  92, 
convictions  82,  and  the  average  fines  £1  17s.  5d.,  and  he  says, 
further  :— 

**The  smalbess  and  irregtilarlty  of  the  fines  inflicted  are 
again  very  noticeable.  The  average  fine  for  the  year  188fi,  it 
will  be  obsen'ed,  is  lower  by  18^  percent,  than  the  previous  year, 
and  the  number  of  caset^  in  which  the  tine  infiicted  was  below 
the  minitnum  prescribed  by  the  Act  was  also  lower,  equalling 
nearly  54  \\qt  cent,  of  the  total  nutnber.  The  fines  inflicted  for 
aimihir  offences  varied  betw^een  the  extremes  of  Is.  and  £20.. 
The  furnaces  used  for  generatin*;  steam  and  for  baking  bread 
have  been  again  those  chietly  complained  of  during  the  year. 
Attention  has  again  been  c«lled  to  the  fact  that  smoke  frora 
these  sources  nn'gfit  readily  be  prevented  entirely,  and  that, 
while  some  steam  users  and  Ijakers  curry  on  their  trade  without 
causing  any  nuisance  whatever,  others  allow  their  chinmeys  to 
emit  more  or  less  smoke  almost  continuously.'* 

Considenible  attention  has  been  paid  in  recent  years  to 
improvements  in  industrial  appliances  for  the  prevention  of 
smoke.  Evidence  laid  by  competent  persons  before  ttie  National 
Smoke  Abatement  Institution^  and  a  series  of  careful  testa 
conducted  by  that  Institution,  both  prove  that  smoke  can  be 
entirely  obviated  in  the  furnaces  of  potteries,  breweries  and 
steam  vessels  (all  great  offenders  in  the  metropolis),  and  that 
not  only  with  benefit  to  the  public,  but  with  economy  to  tho 
pri»]>rietors.  This  is  effected  mainly  by  the  fires  bt^ing  supplied 
with  fuel  in  small  and  contiuudus  fpuiutities,  by  means  of 
movable  fii'ebars  on  to  wliich  the  coal  is  fed  automatically; 
and  these  advantages  are  gained  even  while  still  using  bitu- 
menous  coal,  Bakers'  ovens  can  be  made  smokeL-ss  by  the 
employment  of  coke,  anthracite,  or  gas,  the  last  being  best  in 
several  ways ;  the  reason  that  it  is  not  more  widely  employed, 
being  that  the  initial  cost  of  gas  is  greater  thim  the  initial  cost 
of  solid  fuel,  even  though  the  after  economy  is  gixnUer. 

Mr.  1>.  K.  Clark,  the  testing  engineer  to  the  National  Smoko 
Abati-ment  Institution,  has  pi-eparetl  a  short  memorandum, 
giving  particulars  of  some  apparatus  examined  and  i*eiK)rtcd 
upon  by  the  Institution  during  the  last  twelve  months.  This 
memorandum  is  emlKxIied  in  8up|<lement  No.  7,  at  the  end  of 
this  paper. 

Witli  regard  to  domestic  fire-places,  the  tmder-f  eeding  system 
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is  applicable  to  them  as  well  as  to  furnaces,  and  \n\\  prevent 
smoke,  even  when  hitumenous  coal  is  burnt,  reqiiirin/:^  only  an 
addition  to  the  ordinary  ^ate.  The  cost  is  inconsiderable,  and 
in  new  houses  grates  and  kitelieners  on  this  Bystera  could  bo 
supplied  at  no  greater  expense  than  that  of  the  existing  arninge- 
nient^.  80  many  methods  exist  by  which  the  abolition  of  smoke 
from  domestic  chimneys  can  \ye  effected,  either  by  structural 
alteration  of  a  slight  description  or  by  change  of  fuel,  that  it  is 
not  necessary  to  advocate  any  one  in  particuhir.  Very  careful 
tests  and  ex|»eriments  were  made  at  the  Smoke  Abatement 
Exhibition  of  1H8I,  and  l>etween  tliat  time  and  the  Health 
Exliibition  of  1884,  numerous  improvements  wei*e  made  in 
domestic  heating  apparatus,  and  all  information  on  the  subject, 
with  particulars  regarding  alterations  in  grates,  the  advantages 
of  fire-tiles,  and  the  employment  of  coke  an<l  anthracite  as  fuel, 
can  be  obtained  by  the  public  from  tlm  reports  of  those  Exhi- 
bitions, or  from  the  National  Smoke  Abatement  Institution. 

To  illustnite  what  attention  has  been  given  to  these  subjects, 
and  what  improvements  have  been  effected  in  the  last  ten 
years,  it  may  be  mentioued  that  during  that  time  over  4,200 
patents  have  been  taken  out  for  all  kinds  of  apparatus:  for 
condensing  gases;  for  improving  fireplaces,  kitcheners,  an<l 
stoves  of  eveiy  descnption  ;  for  improving  furnace  fire-bars, 
stokers,  steam  generators,  town  refuse  consumers,  and  tho 
methods  for  supplying  air  to  the  same  ;  also  for  various  systenw 
of  heating  buildings.  This  gives  an  average  of  more  than 
420  inventions  per  annum  during  the  last  decade,  all  helping  in 
some  measure  towards  the  result  we  have  in  view,  and  tending 
to  prove  that  public  opinion  is  in  favour  of  the  attempt  to 
abolish  smoke. 

It  may  be  objected  that  any  change  in  the  fuel  of  daily 
domestic  use  would  tend  to  increase  the  price  of  anthracite  and 
to  diminisli  the  industry  in  bitiunenous  coal ;  but  this  is  not  the 
case.  There  will  probably  always  be  j)ersons  who  prefer  this 
coal  to  other  fuel,  and  it  has  been  shown  that  it  can  be  burnt 
without  prfKlucing  smoke.  Its  use^  in  other  directions  would 
suffer  no  diminution.  Employed  in  the  manufacture  of  gaa 
(which  involves  also  the  protluction  of  coke),  the  value  of  its 
waste  products  alone  create?i  several  important  industries.  Sir 
William  Sii-mens  declared  th:it  the  ideal  of  smokelessness  was  a 
perfectly  gaseous  fuid,  and  if  tlie  stimulus  of  legislation  were 
apjilied  in  this  direction,  interest  rather  than  compulsion  would 
induce  the  gas  companies  io  supply  a  cheaj>er  kind  of  heating 
gas  (as  distinct  from  hghting  gas),  and  the  results  to  them  in 
the  combined  profits  to  be  made  on  heating  gas,  coke,  and  tho 
products  of  dibtiilation,  would  be  enormously  beneiiciaL   Sooner 
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or  Inter  the  advantages  of  gas  as  a  cooking  and  heating  agent 
must  make  themst-lves  ajjparent  to  tlie  public,  and  wherever 
lai-ge  quantities  of  gas  are  used  there  can  be  no  fear  of  injury 
to  the  coal  trade. 

The  chief  aims  of  the  National  Smoke  Abatement  Institution 
will  have  been  gathered  from  the  foregoing  remarks,  but  it  may 
not  be  amiss  briefly  to  snmmnrifte  tliem.  Foremost,  of  course, 
ais  its  name  indicates,  its  aim  is  to  prtimot^*  the  aljatemcnt  of 
coal  smoke,  atnl  it  ha^s  eni|tiired,  with  this  end  in  view,  hito  the 
state  and  practical  working  of  the  law  regarding  smoke;  it  has 
endtnivoured  to  gatlier  reliable  infonnation  as  to  tlie  effects  of 
smoke  upon  jmblic  health  and  property ;  it  has  investigated  the 
appHances  at  j>resent  available  for  the  reduction  of  smoke  and 
their  eom|*arative  value,  and  it  has  encouraged  improvements 
in  domestic  and  industrial  apparatus,  and  in  the  economical 
use  of  solid  and  gaseous  fuel*  It  has  carefully  analysed  the 
administration  of  the  law  in  London  for  several  years  jiast,  and 
re|)eatedly  made  rei»rei>entatioiis  to  the  Home  Otiice  showing 
wherein  the  operation  of  the  law  is  inaderjnate  and  needing 
amendment.  Although  liitherto  these  representations  have  not 
succeeded  in  obtaining  further  legislation,  or  a  greater  amount 
of  activity  under  the  existing  laws,  yet  tlie  Institution  keejis  the 
matter  before  the  mind  of  tlie  public  and  the  attention  of  the 
Government,  and  it  is  hoped  that  ere  long  these  exertions  may 
be  rewarded* 

The  figures  *|Uoted  with  regard  to  the  number  of  patents 
testify  to  the  impetus  givt^n  by  the  Institution,  and  by  the  Smoke 
Abatement  Exhibition  of  18H1,  to  inventors  in  this  line  of 
work,  and  tlie  enconragement  offered  towards  bringing  forward 
improvements  of  all  kinds. 

By  reference  to  the  Reports  of  the  Institution  the  public  can 
obtain  detailed  information  of  every  descrij>tion,  regarding 
existing  patterns  of  apparatus  for  domestic  anil  industrial  use. 
They  can  also  furnish  themselves  witli  the  results  of  elaborate 
testes  conducted  by  the  Institution  as  to  the  res[>ectivc  merits  of 
various  systems  and  different  forms  of  apparatus.  These  results 
have  already  been  widely  circulated,  and  can  be  easily  procured* 
Want  of  funds  prevents  these  valualjlc  tests  from  being  still 
further  extended,  as  it  is  desirable  they  should  be,  in  view  of 
the  legishition  whicli  it  is  lio|>ed  will  ere  long  be  brought  about 
in  the  matter  of  abolishing,  or  at  least  tliminishing,  the  pro- 
duction of  smoke  in  our  large  towns.  An  Institution  whose  aims 
and  exertions  are  entirely  in  the  public  interest  deser\'es  §omo 
considerable  measure  of  supiioi't  and  enconragement. 

It  can  scarcely  be  necessary  here  to  dilate  upon  the  extreme 
unheal Uune&3  of  the  black  fogs  wluch  eveiy  winter  afflict  largo 
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towTis  like  London,  Glasgow,  and  Mancliester,  and  wlilcli  are 
caused  mainly  by  the  vast  quantities  of  smoke  allowed  to 
escape  into  the  atmosphere.  Tliey  differ  entirely  from  the 
mists  of  nature,  which  may  and  do  arise  in  marshy  districts, 
and  which  are  moist  and  white.  No  one  who  has  once  ex- 
perienced a  bad  fog  in  town  is  likely  to  forget,  the  dense,  heavy, 
oppressive  feeling  of  the  air,  and  the  unnatural  darkness  at 
midday  that  can  almost  be  felt 

Housewives  see  the  effect  of  these  fo^s  in  the  thick  and 
clammy  deposit  of  *'  smuts  *'  which  is  to  be  found,  while  they 
prevail,  even  in  the  innermost  recesses  of  the  dwelling. 

Statistics  inform  us  of  the  sudden  deaths,  among  cabmen 
and  others  long  exposed  to  the  pernicious  influence,  which  in- 
variably occur  during  a  real  "  London  fog ;"  and  medical  papers 
have  told  how  the  respiratory  organs  of  persons  so  dying  have 
been  found,  on  examination,  tci  be  blaekene<l  and  choked  l>y  tha 
amount  of  actual  soot  they  have  been  forced  to  inhale. 

Besides  being  unhealthy,  these  fogs  are  costly  in  the  extreme, 
Setting  aside  the  enormous  waste  of  fuel  existing  wherever 
smoke  is  not  properly  consumed,  it  is  a  painfully  cvitlcnt 
fact  that  houses^  statues,  monuments,  and  tlie  iinest  historic 
and  public  buildings  decay  and  corrode  rapidly  in  an  atmosphere 
so  highly  charged  with  carbon  and  sulphur;  and  someone, 
curioiiB  in  these  matters,  has  calculated  that  the  sum  spent  on 
gas  by  Louflon,  during  one  day  of  bad  fog»  over  and  above  the 
usual  daily  expenditure,  would  be  more  than  sufficient  to  pay 
for  the  alterations  ncccssar}'  to  make  every  fireplace  in  tho 
metropolis  smokeless.  The  saving  that  would  be  effected  in  a 
thousantl  ways,  sliould  this  liappy  consummation  ever  be 
reached,  is  beyoiKl  calcnlatton.  Houses,  furniture,  and  decora- 
tions, clothing  would  all  last  longer,  and  the  beaut}',  as  well  as 
durability,  of  our  siuroundings  be  materially  increased.  A  smoky 
atmosphere  is  almost  universally  deleterious;  upon  inanimate 
objects,  u^K>n  vegetation,  upon  human  life  and  well  being,  its 
baneful  effects  may  be  seen  everywhere  and  at  any  time. 

London  fogs  may  benefit  the  shareholdei^  of  gas  companies, 
but  they  are  good  tor  no  one  else.  The  incrcase  of  mortality 
in  a  week  of  fog  has  equalled  that  in  a  week  of  a  cholera 
season,  running  up  the  rate  by  an  extra  forty  per  thousand. 
The  climate  of  London  and  other  large  towns  becomes,  espe- 
cially in  winter,  less  en<lurable  ;  a  state  of  things  which  cries 
aloud  for  remedial  measures  of  a  wholesale  and  sweeping  de- 
scrijitioii. 

t  rom  force  of  circumstances  to  which  it  is  nnnecessary  to 
allude,  this  paper  has  been  prepared  in  a  somewhat  hasty 
manner^  but  oy  indicating  the  subdivisioua  of  the  subject,  it  ia 


818 


SVOSB  AfiATBMfilTT. 


hoped  that  special  papers  may  hereafter  he  proparcd ;  and  it  i§ 
fui-ther  hoped  that  gentlemen  preaeutj  familiar  with  one  or  other 
of  the  snhjects  named,  will  take  the  opportunity  (if  time  per- 
mits) of  expressing  their  opinions  and  practical  tix|)erieiice. 


Supplement  No»  1. 

Commnmcations  from  the  Medical  O^cer  of  Healthy  Bolton^ 
Edward  Strgeant^  Esq^,  LM,CLP*Lond.f  M,R,C*S* 

We  have  not  been  very  successful  in  the  procecdinga  %vhicli 
we  have  taken  before  the  magistrates  in  cases  against  owners  or 
manufacturers,  they  being  veiT  loth  at  f^ving  cfectsions  against 
the  manufacturers,  especially  if  the  latter  have  made  the  least 
pretence  at  doing  something,  either  in  constructing  the  furnace, 
or  providing  apparatus  necessary  for  consuming  the  black  smoke 
which  may  arise  from  the  combustible  burned ;  the  magistrates 
liolding  that  if  the  furnace  is  constructed  in  such  manner  as  to 
consume,  *'  as  far  as  practicable,'*  the  smoke  arising  from  such 
furnace,  then  the  manufacturer  haa  done  all  that  is  required 
of  him.  However,  by  taking  frequent  observations  and  con- 
tiunally  watching  the  stokers,  and  letting  them  know  that 
they  are  being  watched,  and  giving  them  a  copy  of  the  results 
of  observations,  we  ai-e  enabled  to  exercise  a  salutary  check  upon 
gross  carelessness  on  the  part  of  the  major  j>ortion  of  firemen  In 
the  borough. 

Azotes  on  Smoke  A  hatement^  Ift/  the  Inspector  for  the  Southern 
District,  Borough  of  Bolton, 

There  are  several  appliances  at  work  for  the  prevention  of 
smoke,  namely,  Beimis'  Patent  Feeders ;  Proctor  s,  Ilodgkinson's 
&c.»  appliances  for  self-feeding.  1  find  in  these  cases,  if  left  to 
tliemselves,  that  the  smoke  is  somewhat  regulated  and  success- 
ful in  that  respect ;  but  the  coal  that  has  to  be  used,  or  is  used, 
being  small  as  a  rule,  di^es  not  get  sufficiently  bunit  out,  and 
comes  from  the  chimney  or  shaft  in  coal  dust  or  grit,  and  hence, 
though  somewhat  abating  the  smoke,  creates  a  nuisance  in  the 
immediate  neighbourlKwid. 

Thei'e  are  other  appliauces,  such  as  revolving  bars,  and  either 
through  the  inferior  coal  used  or  mismanagement,  the  general 
complaint  is  that  they  are  a  great  exj»ense  through  getting  burnt 
away  so  sotm,  and  not  supplving  a  sufficient  quantity  of  steam, 

The  comi)laint  from  the  large  manufactories  in  the  centre  of 
the  town  is  the  want  of  boiler  space,  which  tliey  allege  they 
cannot  get  in  old  established  works ;  but  I  find  great  laxity 
on  the  jmrt  of  tii'emeii. 
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In  some  few  places  a  small  jet  of  steam  is  inserted  under  and 
over  the  fire  at  tlie  front  of  the  boiler  and  fireplace,  to  assist, 
and  I  consider  with  gpod  effect,  if  there  is  carefiil  firing. 

Notes  on  Smohe  Ahaiemeiit^  hi/  the  hiftpector  for  the  NortJiem 
DhtHcty  Borough  of  Bolton* 

Many  of  the  large  firms  have  provided  variona  means  of 
reducing  the  amount  of  dense  smoke  by  mechanical  stokers, 
hoppers^  louvre  doors,  st4;'am  jets,  and  m^ivable  bars ;  these  are 
often  neglected  by  carelessness  on  the  part  of  stokers  or  persons 
havintT  cTiarge  of  the  boiler,  by  breaking  up  the  fires  witli  rakes 
and  throwing  on  coal  by  hand,  and  not  using  the  appliances 
provided  by  their  emjtloyers.  Any  carelessness  in  this  respect 
can  be  met  by  the  Bolton  Cor|wration  Act,  1872,  Section  97. 
Hand  firing,  if  carefully  managed  by  the  fireman—"  if  not 
sufficient  boiler  room," — ^is  equal  to  many  of  the  appliances 
supplied  to  lioilers;  tlie  abatement  of  dense  smoke  is  to  a  large 
extent  in  the  hanrls  of  the  fireman.  Vertical  boilers  used  by 
small  tradesmen  cause  a  grent  nuisance. 

Bolton  Corporation  Act,  1872. 

Consumption  of  Smoke  hi/  Engines,  ^c, 

97,  If  any  engine-worker,  stoker,  or  other  person  having  the 
care  or  management  of  any  steam-engine,  not  being  a  locomotive 
engine  usud  on  the  railway  of  any  company  incorporated  by 
Act  of  Parliament,  or  of  any  furnace  used  for  the  pui-pose  of 
any  trade,  business  or  operation  other  tlian  those  to  which  the 
provisions  of  the  Nuisances  Romoval  Act  of  Enghmd,  185a,  are 
declared  not  to  extend,  at  any  time  uses  or  manages  any  such 
Bteam-engiue  or  furnace  so  that  the  smoke  arising  therefrom 
is  not  effectually  consumed  or  burnt;  so  far  as,  having  re- 
to  the  nature  of  the  trade,  lutsiness  or  operation  carried 
Itti,  may  be  practicable  he  shall,  for  every  such  offence  he  liable 
to  a  penalty  not  exceeding  five  shillings:  provided  that  if  it  is 
proved  before  the  Justices  on  the  hearing  of  any  information 
against  any  such  engine-worker,  stoker,  or  other  perscju  liaving 
tlie  care  or  management  of  any  sucli  steam-engine  or  furnace, 
that  he  has  carefully  attended  to  the  same  and  caused  the 
smoke  arising  therefrom  to  be  cotisumed  or  burnt  so  far  as  the 
construction  of  the  steainnL^ngine  or  furnace  will  allow,  or  as, 
having  regard  to  the  nature  of  such  trade,  business  or  operation 
may  Ije  jiracticable ;  or  in  case  the  defendant  on  the  hearing  of 
any  information  under  this  section  proves  to  the  Justices  tltat 
the  act  complained  of  was  committed  within  ten  minutes  from 
the  time  when  the  fire  was  first  lighted  iu  the  f  uiniace  on  the 
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day  in  question,  then  and  in  even'  such  case  tlie  Justices  may 
dismiss  tlie  information  without  proceeding  to  a  conviction. 
Provided  also,  that  one  jx?nalty  shull  be  recovorable  far  any 
number  of  offences  by  the  same  [)€r:5ou  on  the  same  day. 

Supplement  No.  2. 

Communication  from  the  Maj/or  of  Manchester,  F.  Jl  llarivoodjEsq, 

In  tliia  city  all  proceedings  are  taken  under  the  Public 
Health  Act.  A  local  Act,  snbse(juently  obtained,  enables  the 
Justices  in  their  discretiuu  to  increase  the  penalty  to  £10  ^jer  ilay. 

Three  officers  are  engaged  specially  in  connection  with  Smoke 
nuisances,  and  the  number  of  cliimneys  under  observation  is 
about  1760. 

Proceedings  are  taken  against  offenders  where  the  black 
Bmoke  emitted  amount^i  to  two  minutes  or  over  in  a  thirty 
minutes*  obser\*ation. 

Where  black  smoke  is  emitted  for  one  minute  and  under  two, 
the  inspector  makes  a  report,  of  the  case,  and  an  intimation  to 
tliis  effect  is  forwarded  by  the  8U|>erintA;ndent  to  the  offending 
firm. 

During  the  year  ending  April  30th,  1887,  the  proceedings 
taken  under  the  powers  conferred  upon  the  Corporation  will  be 
seen  from  the  accompanying  Tables: — 

Statement  of  the  Proceedimj^  taken  under  the  direction  of  the 
Smoke  A'uisance  Sifb-Com mitt fe  for  securing  tlie  Abatement 
of  Nuisances  aiisin^  from  Smoke, 
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Showing  the  Number  of  Cases  in  \johich  Magistrates*  Summonses 
were  taken  oiUy  and  the  disposal  of  the  same. 
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Supplement  No.  8, 
Commtim'cafton  /ram  <^  Mayor  of  Liverpool^  Sir  James  Poole. 

In  Liverpool  smoke  nuisances  are  for  the  most  part  dealt 
with  under  a  local  Act,  and  the  same  is  in  many  instances 
preferable  to  the  general  statute,  because  fewer  preliminaries 
are  requisite  before  taking  action.  The  following  extract  from 
the  Report  of  the  Medical  Officer  of  Health  for  the  years  1885 
and  1886  shows  the  proceedings  which  are  taken  in  this  city  for 
the  prevention  of  the  excessive  emission  of  smoke. 

Proceedings  for  Excessive  Smoke — Year  1885. 

Number  of  informations  against  Manufactories    486 
„  „  „       Steamers     ...     220 

yj        fined      .••         ...         ...         ...         ...     581 

„        acquitted  or  withdrawn  125 

Amount  of  Fines  and  Costs,  £562  19s.  Od. 

Year  1886. 

Number  of  informations  against  Manufactories    352 
„  „  „       Steamers     •••     200 

yj        nneQ      ...         ...         ...         ...         •••     v40 

„        acquitted  or  withdrawn  7 

Amount  of  Fines  and  Costs,  £543  10s.  6d. 


Liverpool  Sanitary  Amendment  Act,  1854. 

And  whereas  it  is  expedient  to  make  further  provision  for 
the  prevention  of  nuisances  arising  from  the  emission  of  smoke, 
be  it  enacted  that  the  section  of  the  said  "  Act  ninth  and  tenth 
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of  Victoria,  chapter  one  hundred  and  twenty-seven »  Liverpool 
Sanitary  Act,  1846,"  niiniLer  one  hundred  and  twenty-six  shall 
be  and  the  same  is  hereby  repealed ;  and  in  lieu  thereof  be  it 
enacted  that  all  furnaces  employed  or  to  be  eTnj>k>yed  in  the 
workino;  of  enirines  by  steam,  and  all  furnaces  employed  or  to 
be  employed  in  any  mill,  factor}^  forge,  foundry,  sugar  reHnery, 
potter^',  distillery,  chemical  works,  dyehouse,  brewery,  bake- 
nouse,  gasworks,  waterworks,  and  other  buildings  used  for  the 
purpose  of  any  trade  or  manufacture  whatsoever  within  the  said 
borough  (whetlier  a  steam  engine  be  used  or  emjiloyed  therein 
or  not),  and  all  fiu-naces  employed  in  working  the  engines  of 
any  steanilioat  plying  on  the  River  Mersey  between  the  said 
borough  and  any  jilacc  in  the  Counties  Palatine  of  Chester  and 
Lancaster,  and  of  any  steamtug  or  boat  employed  for  the 
pury>ose  of  towing  or  hauling  any  ship  in  the  said  river,  or 

{jlying  for  such  employment,  or  of  any  steamboat  plying  for 
lii'o  between  the  port  of  Liverpool  and  any  place  in  the  United 
Xingdom  of  Great  Britain  and  Ireland,  shall  in  all  cases  be 
constnicted  or  altered  so  as  to  consume  or  burn  the  smoke 
arising  from  such  furnace ;  and  if  any  person  shall  use  any- 
such  furnace  which  sliall  not  he  constructed  so  as  to  consume  or 
bum  its  own  smoke,  or  shall  so  negligently  use  any  such  furnace 
as  that  the  smoke  ansing  theren'om  shall  not  be  effectually 
consmned  or  burnt,  or  so  that  an  unnecessary  or  excessive 
quantity  of  smoke  sbail  be  emittetl,  or  shall  carry  on  any  trade 
or  business  which  shall  occasion  any  noxious  or  offensive  effluvia, 
or  otiierwise  annoy  t!ie  neighbourhood  or  inhabitants  without 
using  the  best  practical  means  for  preventmg  or  counteracting 
such  smoke  or  other  annoyance,  every  |>erson  so  offending,  and 
the  owner  or  occupier  of  the  furnace  from  which  such  smoke  is 
emitted,  or  of  tne  place  where  such  trade  or  business  is 
carried  on,  ami  the  owner  of  such  steamboat,  and  the  master 
or  other  person  in  command  or  charge  of  the  same,  shall 
forfeit  and  jiay  a  sum  of  not  more  than  five  pounds  for  and 
in  respect  of  every  day  during  which  or  any  part  of  which 
such  Turnace  or  annoyance  shall  be  so  used  or  continued, 
Provitled  always,  that  the  words  "'consume  or  burn  the  smoke  '* 
shall  not  be  held  in  all  cases  to  mean  '*  eonsiune  or  bum  all  the 
smoke";  and  the  Justice  or  Justices  before  whom  any  person 
shall  be  summoned  may  remit  the  penalties  enacted  by  this  Act 
if  he  or  they  shall  be  of  opinion  that  such  person  has  so  con- 
struct4?d  or  altered  his  furnace  as  to  consume  or  burn  as  far  as 
possible  all  the  smoke  arising  from  such  furnace,  and  has  care- 
lully  attended  to  the  same,  an<l  consumed  or  burned  as  far  as 
possible  the  smoke  arising  from  such  furnace.  Provided  also, 
that  no  information  or  other  proceeding  fur  the  recovery  of  tmy 
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peiialtv  under  tliis  enactment  sliall  lie  laid  or  taken  except  hy 
some  officer  of  the  Council  duly  autlionsed  by  the  Health  Com- 
mittee ill  that  behalf.  Pro\itled  also,  that  the  penalty  for  any 
such  offence  committed  on  the  River  Mersey  may  be  recovered 
in  the  same  manner  as  other  penalties  imposed  by  this  Act  are 
directed  to  be  recovered,  or  before  any  two  J  ustices  acting  for 
the  Counties  Palatine  of  Lancaster  or  Chester  respectively. 

That  it  shall  be  lawful  for  any  Justice,  upon  coniplaint  made 
to  him  by  the  Medical  Otiicer  of  Health  or  the  Inspector  of 
Nuisances  that  any  smoke,  gas  or  vapour  from  any  chimney  is 
a  nuisance  to  any  of  t!ie  inhabitants  of  the  borough,  to  issue  his 
summons  calling  upon  the  owner  of  such  chimney  to  ap[>ear  at 
a  time  and  place  named  therein  to  answer  such  complaint  j  and 
if  upon  the  hearing  of  such  complaint  the  Justice  shall  think 
fit  so  t^  do,  he  may  make  an  order  requiring  such  owner  to 
cause  such  ciiimriey  to  be  raised,  or  a  funnel  or  pipe  to  be  placed 
thereon  for  conveying  away  such  smoke,  gas  or  vapour,  or  such 
other  means  to  be  adi>pted  as  may  seem  fitting  to  such  Justice 
for  preventing  or  mitigating  such  nuisance,  within  such  time  as 
shall  be  specified  in  such  order  ;  and  any  such  o\\iier  as  nfore- 
said  who  shall  neglect  or  refuse  to  obey  such  order^  shall  for 
such  offence  forfeit  and  pay  a  sum  not  exceeding  five  pounds, 
and  a  further  sum  not  exceeding  forty  sinllings  for  everj'  day 
during  which  such  neglect  or  refusal  shall  coutinue, 

Whereas  doubts  have  arisen  res[K?cting  the  application  of 
section  twenty-four  of  the  Liverpool  Sanitary  xVmendment  Act 
1854j  which  doubts  it  is  ex|>edient  to  remove ;  it  is  therefore 
hereby  declared  that  the  provisions  of  section  twenty-four  of 
the  said  Act  of  1854  apply  to  all  steamboats  and  to  the  furnaces 
of  all  steamboats  plying  for  hire  between  the  port  of  Liverpool 
and  the  Isle  of  Man. 


SUPPLEMENT  No.   4. 

Communication  received  from  the  Mayor,  Sir  II,  SiephensoHf  and 
from  the  Medical  Officer  of  Health,  Sinclair  IVhite,  Esq.^ 
M.D.,  SheJUld. 

Under  the  provisions  in  the  Public  Health  Act,  1875,  a 
Smoke  Inspector  has  been  at  work  in  this  town  for  some  yeai^s. 
His  labours  have  resulted  in  an  appreciable  diminution  in  the 
amount  of  preventible  smoke  emitted  ;  but  the  condition  of  the 
town  in  this  res|»ect  is  still  very  unsatisfactory. 

There  are,  in  addition  to  the  chimneys  ciirr}*ing  off  smoke 
from  engine  fires,  very  many  converting  and  other  furnaces 
connected  with  the  manufacture  of  steel  and  iron  in  the  town. 
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These  are,  rightly  or  wrongly,  held  to  be  without  the  provisions 
enacted  in  Sfction  91  of  the  Publie  Healtli  Act,  lH7i).  The 
trade  of  Sheffield  apart  from  these  is  of  such  a  chai*acter  us  to 
favour  the  emisMoii  of  black  Hnioke.  Uiihke  what  is  the  case 
ill  the  cotton  and  woollen  producing  towns,  the  amount  of  boiler 
power  required  in  most  manufactories  varies  largely  from  time 
to  time,  and  a  njaimfacturer  must  either  erect  boiler  aecomrao- 
datiou  sufficient  for  the  niaximimi  at  much  additional  cost,  or 
be  obliged  to  overfeed  his  tires  from  time  to  time.  Speaking  of 
boiler  chimneys  only,  the  factors  engaged  in  producing  black 
smoke  are — 

1.  Too  little  boiler  room. 

2.  Careless  firing  on  the  part  of  the  engine  tenter, 

3.  The  use  of  inferior  kinds  of  coal. 

The  fii*st  is  the  most  iniijortant  factor  here.  Mechanical 
apyjfiances  have  met  with  intlifferent  success,  and  we  rely  much 
more  on  intelligent  and  regidar  tiring. 

The  penalties  to  which  offenders  are  liable  are,  in  this  town, 
practically  a  dead  letter.  Almost  all  the  magistrates  are  in 
sym|)athy  with  the  defaulten*,  and  a  compromise  is  the  usual 
rcault  of  legal  proceedings.  This  ,H>inpathy  on  the  part  of  ihe 
intelligent  public  is  the  great  drawback  to  improvement,  and  I 
see  little  hope  of  progress  until  it  disappears. 

Bearing  in  mind  that  the  Smoke  Inspector  has  to  fight  against 
wealthy  and  influential  defaulters,  I  ain  of  opinion  he  ought  to 
be  a  man  of  education,  possessing  the  knowledge  of  an  expeH, 
and  occupying  an  independent  jiosition. 

It  is  very  desirable  that  some  degree  of  uniformity  should  be 
arrived  at  as  to  what  amount  of  black  smoke  constitutes  a 
nuisance.  We  have  here  a  general  understanding  that  it  should 
not  exceed  ten  minutes  j>er  hour  per  chimney;  but  as  the  num- 
ber uf  boiler  tires  going  into  any  one  cliinniey  varies,  it  would 
l>e  better  to  make  the  rule  apply  to  fires  rather  than  to  cliini- 
neys.  I  am  not  withont  ho\n5  that  t!ie  use  of  compressed  air 
as  a  substitute  for  steam  may  do  away  with  much  smoke. 


Supplement  No.  5. 

Communication  from  the  Medical  Officer  of  Healthy  PortsmoiUlif 
B.  IF,  Mmnleif^  Esq.,  M.D. 

I  regret  to  have  to  state  that  up  to  the  present  time  the 
sections  of  the  Public  Health  Act  1H75  referring  to  smoke 
nnisances  have  practically  been  of  no  effect  at  Porlsmonth. 

Notices  to  abate  the  nuisances  caused  by  smoke  have  been 
frequently  served,  but  no  action  has  followed,  although  nothing 
was  ever  done  in  con8ei|ueuce  of  the  notices. 
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The  difficulty  was  in  getting  evidence  to  show  that  the 
furnaces  were  not  "  constructed  m  such  manner  as  to  consume, 
as  far  as  practicahle,"  all  smoke  arising  therefrom. 

This  difficulty  is  now,  I  am  glad  to  say,  overcome,  as  the 
borough  engineer  and  myself  have  seen  the  mechanical  stokers 
at  work  at  the  Lion  Brewery  in  London,  and  proceedings 
against  several  brewers  in  the  town  are  being  commenced. 

Supplement  No.  6. 

Communication  from  the  Chief  Constable,  Dundee. 

In  this  borough  prosecutions  are  raised  in  the  Police  Court 
under  the  Smoke  Nuisance  Act  1857,  by  virtue  of  powers  con- 
t4iined  in  the  Dundee  Police  Act  of  1882,  at  the  instance  of 
the  Chief  Constable  and  Procurator  Fiscal.  The  duty  of 
taking  observations  of  smoke  nuisance  is  performed  by  the 
sanitary  stafT,  not  less  than  two  of  whom  are  employed  in  each 
instance.  They  are  stationed  at  different  points,  out  of  view 
of  each  other,  for  usually  two  hours;  and  if  black  smoke 
is  seen  to  issue  for  ten  or  fifteen  minutes  consecutively,  the  case 
is  reported  with  a  view  to  proceedings  being  taken. 

Supplement  No.  7. 

Memorandum  of  test  trials  for  twelve  months  ending  August  12M, 
1887,  %  D.  K  Clarky  M.InsUC.K,  Testing  Engineer  to 
the  National  Smoke  Abatement  Institution. 

The  testing  operations  of  the  last  twelve  months  supply  clear 
evidence  of  (a)  the  direction  in  which  the  minds  of  inventors 
are  engaged  :  (b)  the  attainment  of  complete  and  economical 
combustion  of  fuel,  with  the  prevention  of  smoke  in  the  furnaces 
of  steam  boilers.  Invention  is  prosecuted  under  the  double 
motive  of  the  need  for  economising  fuel,  and  the  growing 
demand  for  more  stringent  legislation  and  magisterial  action. 

The  objects  are  arrived  at  by  the  old-established  principles 
on  which  perfect  combustion  is  effected,  namely,  tne  main- 
tenance of  a  high  temperature,  and  the  intimate  mixture  of  the 
combustible  gases  with  the  air  for  combustion. 

For  giving  practical  effect  to  these  principles,  the  air  for 
combustion  is  in  many  designs  heated  before  mixing  with  the 
gases,  and  is  in  some  systems  forced  into  mixture  by  means  of  a 
fan  or  other  propeller.  According  to  another  system,  the  fresh 
fuel  is  charged  underneath  the  body  of  the  fuel  on  the  grate,  in 
a  gradual,  continuous  manner,  from  which  the  combustible  gases 
rise  through  the  incandescent  fuel  in  a  highly  heated  state,  and 
are  burned  with  the  air  supplied  through  the  grate. 
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The  first  hi  chronological  order  is  Mooratirs  furnace*  Tlie 
fire-bars  are  hollow  fruin  end  to  end,  and  tlicv  are  traversed  l»y 
hW  which  passi's  iiih>  them  from  the  ashpit  at  the  hridge-i'nd, 
whence  the  air  travels  tlirongh  tlie  Lars  towards  the  front, 
heintT  heated  in  its  course,  and  is  discharged  tiironofh  numerous 
o|>eniiigs  in  each  side  of  eacli  har,  passiiiig  ujjwards  through  the 
fuel,  with  the  air  direct  from  the  ashpit.  The  flow  of  air  into 
tlie  bars  is  promoted  hy  an  *'  air-sucker"  or  guiding  plate  at  the 
bridge. 

In  another  system,  that  of  Mr,  J.  E.  Brown,  an  inverted  cast- 
iron  air-hox,  open  at  the  lower  part,  is  placed  u[>on  the  fire-grate, 
at  the  back,  against  the  bridge,  and  faced  Avith  liretilc.  From 
the  front  face  of  the  box,  the  air  which  jKusses  into  the  box 
through  the  fire-gi'ate,  is  dtdi^ered  into  the  furnace  through  a 
nimibur  of  [>erf orations,  in  order  that  the  stre^uns  of  air  may 
meet  and  mingle  with  the  burning  gases  before  they  pass  over 
the  bridtre,  and  so  complete  the  combustion. 

The  Thompson  system  of  hollow  Hre-bar  hot-air  furnace,  has 
been,  thoroughly  testtMl,  with  results  which  demonstrate  the 
effectiveness  of  a  supply  of  heated  air  for  the  combustion  of  the 
gases,  properly  mixed.  Mr.  Thompson  passes  air  from  the  front 
througn  a  number  of  hollow  hre-oars,  in  traversing  which  it  is 
heated,  and  from  which  it  is  discharged  at  the  bark  of  the 
bridire,  where  it  UK-cts  and  mJxes  with  the  combustible  jjasi'S 
from  the  furnace.  The  mixture  is  promoted  by  means  of  a 
secciuil  bridge  !>eliind  the  first,  with  an  inverted  bridge  or 
baffler  placed  intermediately.  A  working  economy  of  from  10 
per  cent,  to  13  per  cent,  of  fuel  is  etTected,  under  favourable 
circumstances^  by  the  adojition  of  Mr.  Thompson's  combination, 
in  place  of  the  ordinary  furnace. 

The  Ash  worth  and  Ivneen  system,  recently  submitted  to  test 
trials,  likewise  demonstrates  the  efft'ctiveness  and  economy  of  a 
supply  of  iieated  air,  with  high  temperatures  and  intimate  mix- 
ture. A  transverse  iiartition  is  ctmstructed  in  the  tine  behind 
the  bridge,  |>erf orated  with  numerous  zigzag  passages,  through 
which  the  draught  is  subdiviilud  and  is  driven  from  side  to  side, 
and  prom|>tly  and  effectively  mixed.  Air  heated  in  the  flues  is 
supplied  undVr  [iressm'e,  or  as  a  forced  current,  aod  Ls  delivered 
intti  and  through  the  zigzag  perforations,  thoroughly  mixing 
with  and  burning  the  combustible  gases.  The  results  of  test 
trials  show  an  economy  of  30  per  cent,  of  fuel,  under  the  parti- 
cular conditions  of  the  trials  with  a  sjwcial  boiler.  It  remains 
to  be  determined  what  the  practical  economy  will  be  in  ordinary 
Lancashire  boilers. 

The  Ilopcraft  system  of  revolving  grate,  with  a  central 
under-feed  and  a  forced  blast,  is  at  present  in  course  of  trial  by 
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the  Institution,  It  is  very  effective  as  a  smoke  preventer,  and 
it  promises  also  to  be  economical  in  fuel.  We!sh  dust,  which  is 
difficult  fuel,  h  successful !y  burned  on  this  grate. 

Economy  of  fuel,  it  should  be  kept  in  view,  maj  be  effected 
in  two  forms :  by  reducing  the  rate  of  consumption  of  the  same 
fuel  for  the  same  duty,  or  by  the  substitution  of  a  cheaper  fuel, 
as  the  various  coal  slfieks.  there  the  mechanical  stokers  operate 
with  good  effect.  With  the  Vicac-s'  stoker,  which  has  recently 
been  tested  by  the  Institution,  a  large  def^ree  of  economy  has 
been  effected  in  the  substitution  of  slack  for  Wel:?h  coal^ 
whereby  the  cost  for  fuel  to  evaporate  1,000  gallons  of  water 
was  reduced  from  10s.  T^d.  by  the  ordinary  furnace,  to  7s.  TJd- 
by  the  Stoker,  showing  28  per  cent,  economy. 

The  recent  advances  made  in  the  practice  of  coal  burning  in 
steam  boilers,  above  indicated,  according  to  the  test  trials  made 
by  t!ie  National  KSmnke  Abatement  Institution,  are  the  more 
remarkable  when  contrasted  with  the  results  of  professedly 
smoke-preventing  furnaces  tested  in  connection  with  the  Smoke 
Abatement  Exhibition  in  1881-82.  These  were  directed,  for 
the  most  pjirt,  to  the  prevention  of  smoke,  irrespective  of 
economy,  and  the  onlv  systems  in  which  the  [»revention  of  smoke 
was  absolutely  comjdete,  Blocksage's  and  Barber's,  depended 
upon  a  highly  heated  reverberaton^  furnace  of  fire-brick,  enclos- 
ing the  burning  fuel,  for  completely  burning  the  fuel  and 
preventing  smoke.  But  these  were  not  economical  of  fuel. 
They  evaiiorated  a  mean  of  iy'^5  pounds  of  cold  water  per  jxnind 
of  Yorkshire  slack;  while,  in  the  recent  performances  of 
Thompson's  and  Ashworth's  furnaces,  a  mean  of  9'ti4  pounds 
of  cold  water  was  evaporatetl  i>cr  pound  of  Yorkshire  slack. 
Taking  the  cost  of  the  slack  at  lOs.  per  ton  delivered,  the  con- 
trast stands  as  follows  : 

Coal  consumofl  per   1000  galk  1881-82  188e-«7 

of  water  evaporatf?(l 13  cwt.  48  Iba,     9  cwt,  29  Iba, 

Cost  of  fuel  per  1000  galls 6s.  8d.  48,  7d. 

Here  is  an  apparent  economy  of  31  per  cent,  in  188<j-87  as 
against  188l-8i,  cond>tued  with  complete  combustion. 

The  result  of  the  year's  testing  ha.s  been  t(»  show  that  further 
improvement  has  taken  place,  both  in  the  furnaces  designed  to 
substitute  mechanical  stoking  for  hand-stoking,  and  in  those 
wherein  ordinary  hand-tiring  is  employed 

l^Far  discussion  on  this  paper  see  page  335.] 
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On    ^^  Srnoke    Ahaiement^ 


bif    Orland 

tr.s.A. 


D.    Orvis,   Chicago, 


Mk.  President,  Members,  and  Gentlemen, 

One  of  the  orreatest  blessings  wluch  nature  can  confer  upon 
mankind  is  good  Jiejiltii.  Every  thing  wiiieh  can  affect  this 
pricek'ss  Ijoon  is  of  the  most  vital  iinportanee.  How  necessary 
then  that  we  look  carefully  to  the  purity  of  the  uir  we  breathe, 
to  the  great  supporter  of  life,  o.ri/tjen,  which  we  constantly 
inhale  into  our  lungs.  Air  is  a  more  iudis[x*nsal>le  agent  than 
water  or  fond.  We  cannot  exist  many  moments  without  air. 
Water  can  be  piu-itied  by  bciilirig,  by  filtering,  and  by  chemicals. 
But  it  wouhl  be  practically  impossible  to  effect  a  thorough 
filtration  of  the  air  before  we  inlialt:  it. 

The  average  composition   of   atmospheric   air,  according   to 
Kegnault,  Eunsen,  Dalton,  and  othei*s,  is  in  volumes: — 


Oxygen  ... 
Nitrogen  ... 
Carbonic  acid 


20-96 
100-00 


The  purity  of  tlie  air  is  more  or  less  affected  by  other  sub- 
stances, such  as  the  products  of  condjustion  of  cou!,  vapour  of 
water,  ozone,  anmwnia,  organic  and  inorganic  dust,  and  the 
decomiwsition  of  organic  mutter. 

One  of  the  chief  resusoiis  why  the  atmosjjhere  of  cities  is  not 
so  pure  and  healthful  as  it  is  found  to  be  in  the  country,  is 
because  the  enormous  volume  of  coal-giu<  and  smoke  emitted 
from  thousands  of  ehiraneys  in  krge  cities  pollutes  the  air 
with  noxious  vapours  destructive  alike  to  animal  and  veget^ible 
life. 

From  the  vast  forests  of  chimneys  in  all  the  givat  manu- 
facturing  towns  in  England,  there  arises  a  dt*nsu  exhalation  of 
inky  blackness,  which  envelopes  these  cities  in  a  jmll  of  gloom 
from  Monday  inonnng  until  Saturday  night.  It  is  only  on  the 
Sabbath  that  we  are  |r>ernntted  to  catch  a  ghmj^se  of  clfar  blue 
sky,  and  breathe  the  pure  air,  so  essential  to  liL-alth  anit  comfort. 

The  sooty  vapour  finds  its  way  to  our  food  and  di'ink,  it  is 
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iTilialed  into  the  lungs,  impairs  the  hcfilth,  stains  and  discolours 
the  walls  of  public  and  private  Imildings,  soils  the  face  and 
ckjtliing,  i>cnetrates  houses,  smears  carpets  and  furniture, 
almost  destroys  oil  paintings,  soils  books  and  engra\'ings  and 
whatever  precious  objects  of  art  or  utility  we  try  to  preserve. 
Indee<l  it  is  difficutt  to  say  in  what  piirticular  we  are  not  harmed 
by  tbe  all-jR-rsuasive  a(M»t  and  smoke.  However  much  o|iiuiuns 
may  have  diffi.'red^  there  is  little  doubt  now  that  the  cause  of 
the  London  fogs  can  be  traced  to  the  smoke.  The  infinitesimal 
particles  of  water-vapour  floating  in  tlie  atmosphere,  become 
coated  with  tbe  volatile  products  of  combustion — ^the  sooty 
particles  of  carljon  which  Hoat  in  the  hydrogen, — antl  tbese 
countless  myriads  of  mnlrculcs  or  atoms,  impervious  to  the  sun's 
rays*  enveb>pe  the  great  Mutrc>]Mdis  in  im|R.*netnible  gk>oni. 

The  highest  medical  authorities  attest  the  injurious  effects  on 
the  respiratory  organs,  and  on  the  body  generally,  from  living  in 
a  smoKe-ladmi  atmosphere.  Tbe  fat^il  conse((UeHCeH  of  the 
fogs  to  which  London  and  other  great  towns  arc  periodically 
subjected  are  shown  l"y  a  marked  increase,  ou  these  occusions 
in  the  Registrar  (leuerars  returns  of  mortality. 

Tbe  prevention  of  smoke  is  the  great  want  of  the  age. 

In  this  era  of  invention  and  progress,  when  the  fertile  brain 
of  the  scientist  and  tbe  inventive  genius  of  the  skilletl  mechanic 
are  acliieving  such  marvels  of  inveiiticm,  it  is  almost  a  wonder 
that  the  great  problem  of  abating  tlie  *'  smoke  nuisance "  of 
large  cities  should  have  remaijied  so  long  unsolved.  The  secret 
art  of  burning  bitmninous  coal  without  ailowing  a  large  part  of 
its  carbon  to  escape  in  a  cloud  of  smoke,  seems  to  have  bafiled 
the  wits  of  inventors  during  the  j)a.st  200  years.  The  alchemists, 
in  ltJ85^  tried  various  devices  for  tbe  purpose  of  consunung  tbe 
smtike  in  their  furnaces.  In  1785,  Watt  patented  an  ap[iaratus 
for  consuming  smoke.  His  pmcess  consisted  in  feedinir  the 
cojd  in  a  hopper,  and  forcing  the  gas  and  smoke  to  pa^s  through 
a  body  of  hot  coal. 

As  far  back  as  130G,  tbe  smoke  of  burning  sea  coal  was  con- 
sidered to  be  so  injiu-ious  to  public  health,  that  King  Edward  I. 
issued  an  order  forbidding  its  use.  It  is  alleged  that  one  man 
\rho  disregarded  the  King's  order,  was  tried,  convicted  and 
executed  for  burning  sea  coal  in  London. 

Much  might  be  said  relative  to  the  history  of  the  various  fuels 
used  by  civilized  man  during  the  past  few  hundreds  of  years. 
It  is  a  curious  Idstory,  the  progress  from  wood  to  coke,  and  from 
coke  to  coaL  Wo*3d  and  coke  are  now  little  used  for  steaming 
purposes  in  this  country,  and  King  Coal  is  the  present  ruling 
monarch  on  the  throne  of  fuels.  Anthracite  is  the  most  con- 
densed form  of  mineral  coal,  and  the  richest  in  carbon.     Ail 
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coals,  inelurling  nanbtlia,  petrcik'um,  asplialtiim,  (Sec,  are  but 
repro.sentntives  of  the  change  from  vegotahic  to  niiner«l  matters. 


Aiitliracite  is  the  cniKleiisod  coke  of  hitiimi 


can  Miitlinii'itt'  jiossessL'S  frnin  85  to  ^2  per 
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to  4^  hydrttgfn*     Soutli  Wales  and  liussian   anthracite  hav 
been  ftunid  to  possess  as  high  as  *J5   per  cent,  carhon.     Bitu- 
minous coal  possesses  ahoiit  >^0  per  cent,  carlion  and  0  hydrogen, 
and   from   10  to  50  per  cent,  bitimien,  from  which  smoke  is 
produced. 

Concerning  the  origin  of  coah  Its  eonnection  with  the 
vegetable  kingdom  is  too  distinctly  traced  to  admit  of  any 
reasonable  donbt  that  this  fuel  once  formed  part-s  of  growing 
plants,  requiring  in  its  geological  transformation  many  thou- 
Bands  of  years.  The  coal,  tlien,  which  we  see  burnt  in  our 
furnaces  today  liberates  the  tieat  and  light  of  the  sun's  rays 
which  ha\'e  been  stored  in  the  coal  through  countless  ages. 

The  total  amount  of  coal  consumed  aunnally  in  the  United 
States  now  exceeds  lOO^OOO^OOO  tons.  The  annual  consumption 
of  eoal  in  Great  Britain  is  now  not  far  from  15(),(K)O,0O0  tons. 
The  entire  annual  pHntuct  of  the  world  is  estimated  at 
3U0,0(MU.)O0  tons. 

Should  the  coal  supply  ever  become  exhausted,  Natui-e,  in 
her  bounteous  wisdom,  has  provided  us  wntli  a  still  better  fuel, 
viz.,  Petroleum^  which  is  now  quite  extcusively  used  as  fuel  in 
the  United  States  and  in  Russia,  Litpiid  fuel,  however,  would 
prove  to  hi'  rather  an  expensive  luxury  in  England  at  the 
present  low  piiee  of  coal. 

Some  of  our  ablest  scientists  maintain  that  the  area  of  the 
subterranean  seas  of  petroleum  Js  even  greater  than  that  of  the 
c«ml  beds  of  the  worhl,  and  that  |ietrfdi'nm  distillation  in 
Kature*s  ^  ast  lahonitoiy  is  still  going  on  as  rapidly  as  ever. 

It  is  only  liy  the  liglit  of  modern  science  that  we  are  enabled 
to  explain  tiie  meaninir  of  the  heat  given  off  in  the  act  of 
eheniical  couil>ustton.  Fifty  years  ago  we  possessed  no  know- 
ledge of  chemical  dpiamics. 

Combustion  consists  in  the  oxygen  of  the  air  uniting  (fomiing 
a  chemical  union)  with  the  constituentii  of  the  condmstible 
substance. 

Tile  chemical  combination  of  atmospheric  oxygen  with  the 
carbnn  i)f  coal  ts  always  accompanietl  l»y  the  production  of  more 
or  less  heat,  but  it  is  only  when  the  action  is  so  ra]ad  as  to 
evolve  intense  heat»  accompanied  by  light  that  the  process  is 
called  burning  or  combustion.  A  few  substances  burn  at 
ordinary  temperature,  such  as  phosphorous,  which  glows  when 
exposed  to  the  air.  While  the  absolute  amount  of  heat  evolved 
during  the  combustion  of  any  burning  body  is  the  same^  yet  the 
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sensible  heat  may  vary  according  to  the  rapidity  of  the  process. 
Thus,  when  phnspJinrous  is  exposed  to  the  air  at  ordinary 
temperature  it  very  slowly  coniliiiies  with  oxygen^  and  gives  out 
little  heat  at  any  one  moment,  but  it  is  diffused  over  a  great 
length  of  time,  while  if  the  phosphorous  is  set  fire  to  jn  the  air, 
it  burns  vividly,  and  gives  out  much  heat  and  light  for  a  short 
time,  and  still  fiurther,  if  the  burning  phosphorous  be  placed  in 
pure  oxygen,  it  enters  into  most  vivid  combustion,  and  evolves  a 
most  intense  heat  and  brilliant  light  for  a  still  shorter  tirae. 
The  same  remarks  apply  to  the  eoa!  coiisumeil  in  a  furnace. 
So  Inug  as  the  funiace-door  is  left  open,  and  there  is  little  draft 
of  air  through  the  fuel,  a  moderate  amount  of  heat  h  evolved, 
which  may  last  for  seveml  hours  ;  but  when  the  door  is  shut, 
and  much  air  is  drawn  through  the  coal,  the  latter  is  more 
quickly  burned,  and  more  heat  is  evolveil  thiring  a  shorter 
period  of  time  than  before,  hut  in  the  long-run  there  is  the 
same  amount  of  heat  evolved. 

A  fresh  charge  of  coal  thrown  upon  a  fire  absorbs  heat  Tvhich 
liberates  the  gas  from  which  flame  is  produced.  This  gas  is 
composed  of  hydrogen  aiul  carbon — carburetted  hydrogen. 
Coal  gas  will  ignite  only  as  it  combines  with  the  oxygen  of  air, 
Th<!  hydrogen  then  separates  itself  from  its  fellow-eotistituent, 
carbon,  and  unites  with  atmospheric  oxygen  producing  steam. 
Carbonic  acid  is  the  result  of  pei'fect  combustion,  and  is  a  com- 
pound <if  one  atom  of  carl>on  with  two  atoms  of  oxygen.  Car- 
bonic oxide  is  com|M:ised  of  one  atom  of  carbcm  and  i>ne  atom  of 
oxygen,  only  half  of  the  rofpiired  amount  of  oxygen  to  jtroduce 
pOTect  combustion.  The  air  in  passing  through  the  grate  bars, 
gives  out  its  oxygen  to  the  incandescent  carbon,  [iroducnig  intense 
heat,  in  the  toraiation  of  carbonic  acid.  This  acirl  passing 
upwanls  through  the  liody  of  uuconsuined  coal,  absorbs  an 
additional  pttrtiiui  of  carbon  and  becomes  carbonic  oxide.  This 
carbonic  oxide,  of  which  smoke  is  the  visible  jmrt,  inflames  at  a 
lower  temperature  than  ordinary  coal  gas,  and  is  often  ignited 
at  the  top  of  the  chimney,  on  meeting  the  air,  as  seen  in  the 
chimneys  of  blast  furnaces,  and  steam  vessels. 

It  requires,  chemically,  the  oxygen  of  152  cubic  ft,  of  air  to 
consume  one  pomid  of  coal.  The  gas  requires  45  and  the  coke 
107  cubic  ft.  A  furnace  charged  with  fresli  coal,  generates  a 
large  volume  of  gas  (about  four  cubic  ft,  to  each  j>ound  of  coal), 
requiring  an  equivalent  quantity  of  pure  air  for  its  combustion. 
Now,  by  reason  of  the  mass  of  tresh  fuel  thrown  in,  the  j>assage 
of  air  through  it  is  necessarily  the  most  restricted.  Thus  the 
smallest  (|uantity  of  air  will  be  enaliled  to  gain  admission 
fiimultaneously  with  the  greatest  demand  for  it,  and  the  largest 
generation  of  gas  simultaneously  with  the  most  restricted  meuua 
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of  enabling  the  air  to  obtain  access.  And  hence,  the  absolute 
necessity  of  providing  some  otfier  means  of  introducing  air  to 
the  nneoiisamed  pvs,  above  the  fire. 

Coal  in  |)roeess  of  combustion  yields  irolatile  hydrocarbons 
erjual  to  about  otie-tliird  of  its  weighty  which  have  to  1;m?  burned 
in  the  open  space  above  the  fuel,  or,  for  want  of  air,  escape 
nnconsumed.  It  is  plainly  necessary,  therefore,  that  tlie 
required  Ji mount  of  ox^^^n  to  complete  combustion  should  be 
supplied  ahtn^e  the  surface  of  the  huniing  fueL 

Some  writei^  of  note  on  couibustion,  and  many  scientific 
men,  still  hold  that  snujke^  after  it  is  once  fonned,  cannot  be 
burned.  1  am  frecpiently  t«»ld  that  the  term  ** smoke  consumer" 
is  a  misnomer,  C  Wye  Williamsj  the  ^'reat  Enn;lish  ajiostle  of 
combustion  J  has  benefitted  the  world  by  writing  a  book.  All 
andiitious  writers  of  hooks  do  not  benefit  mankind.  Mr. 
Williams  says  ;^**  Wlien  smoke  is  once  produced  in  a  fui'nace  or 
flue,  it  is  as  impossilile  to  burn  it,  or  convert  it  into  heating 
purposes,  as  it  would  be  to  convert  the  smoke  issuing  from  the 
flame  of  a  candle  to  the  puq)oses  of  heat  or  light."  Mr, 
Williams  undoubtedly  wrote  in  advance  of  his  time,  and  yet 
modern  science  has  placed  liiui  far  behiud  the  arlvaueed  columu 
of  progress,  and  rendered  some  of  his  theories  o1>solete. 

The  visible  part  of  smoke  is  composed  of  floating  particles  of 
detached  carbon,  and  the  in\':sible  part  is  rich  in  coal  gas  and 
carbonic  oxide,  all  of  whicli  is,  of  course,  easily  ignited  and 
burnetL 

An  interesting  experiment  in  proof  of  the  correctness  of  the 
above  assertion  may  be  made  with  a  common  tallow  caudle  by 
extinguishing  the  name,  and  then,  w^th  a  lighted  wax  match  or 
taper,  tlie  sunjki*  can  be  imited  and  Imrned  several  inches  away 
from  tlie  wick,  the  blaze  at  once  i*elighting  the  candle;  thus 
conchisively  proving  that  smoke  is  combustiole  matter,  and  can 
be  burned  after  it  is  formed. 

A  st^^am  boiler  furnace  in  action  is  analogous  to  animal  life, 
inasmuch  as  both  recpiire  carVionaceous  food  and  atmospheric 
air  to  support  life,  and  each  emit  a  product  of  carbonic  acid 
gas. 

The  bimks  say  that  the  ordinary  stenm-boiler  converts  8  to 
10  per  cent,  of  the  energy  of  the  fuel  into  stL*ani,  and  the  i^ery 
hesf  hoik-rs  convert  12  to  14  [>er  cent.  But  the  human  stomacn 
of  a  healthy  young  man  realises  from  (iO  to  G7  per  cent,  of  the 
foofPs  encrgT,-,  and  converts  it  into  heat  and  work.  Steam  of 
say  three  or  four  atmospheric  jiressure  contains  about  1,000  to 
to  1,UH)  units  of  heat,  thrce-tjuarters  of  it  **  latent,"  so  called. 
In  passing  this  steam  thrcmgh  the  cylinders  in  work,  the 
temi>erature  is  only  reduced  200  to  300  degrees,  according  to 
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the  expansion.  Hence,  speaking  roundly,  tbree-qnarters  of  the 
energy,  or  ateam-lu'iit,  esrapes  up  the  exhuiist-pipe  without 
having  done  any  work,  so  that  we  only  realise  3  to  3^  per  cent, 
of  the  energy  or  power  of  the  eoal  in  the  steam-t^ngiue  in  the 
fonn  of  work,  but  in  the  stomach  of  a  man  abuiit  two-thinls  of 
the  jxiwer  of  the  cai'bou  consumed  as  food  can  be  converted  into 
effort  or  work* 

Thus  are  we  reminded  of  the  superiority  of  nature  o\'er  the 
inventiotiii  of  man*  This  lias  bei-n  truly  called  the  age  of 
invention.  One  of  the  gmndest  roles  in  the  great  drama  of 
human  progress  has  been  filled  by  invention.  Inv^ention  ami 
civilisation  have  come  up  out  of  the  ages  hand-in-hand.  Fancy 
for  a  single  niomont  what  this  world  would  be  if  deprived  of 
the  inventit)n3  of  the  Ste[»hen.sons,  the  Morses,  tht.'  Fnlt^ms, 
and  others  of  tlieir  kind.  But  it  should  be  home  in  mind  that 
the  solution  of  the  great  problem  of  abating  tlie  smoke-nuisance 
has  many  tlifticulties  to  overcome.  It  is  not  sufficient  simply  to 
consume  the  smoke.  Thero  are  several  other  important  points 
required,  Tlie  perfect  smoke-consumer  must  [Missess  the  merit 
of  combining  all  of  the  following  cardinal  virtues:  (1)  Jiuni 
smoke;  (2)  Save  fuel;  (3)  Make  steam;  (4)  Be  diu*alde ; 
(5)  Not  injure  the  boiler.  If  the  apparatus  fails  in  a  single 
point,  although  it  possesses  all  the  others,  it  is  condemned, 

Some  of  the  methods  which  have  been  tried  for  the  pur|x>8e 
of  preventing  smoke  are: — 

i.  A  small  steam-pi|)e  is  run  from  the  dome  down  the  front 
of  the  furnace,  and  a  blast  of  steam  is  injected  into  the  furnace 
over  the  fire.  Tliis  plan  entails  a  loss  of  fuel,  for  the  reason 
that  the  extra  heat  proilncetl  will  not  generate  an  equivalent 
amount  of  steam  used  in  creating  the  blast, 

2.  The  addition  of  atmospheric  air  with  steam  by  the 
induction  principle  is  no  improvement  on  the  process. 

3.  Directing  this  oxyhydi'ogen  current  under  the  grate  bai"s  is 
a  mistaken  theory,  unsupported  by  either  chemistry  or  good 
practice. 

4.  The  various  bridge-vvatl  contrivances  for  admitting  air,  or 
air  ami  steam,  only  partially  prcvcnt  smoke,  and  an?  liable  to 
injure  the  Inaler-sheet  by  the  volcanic  action  produced  in 
concentrating  the  heat.  Any  principle  is  defective  which 
allows  imperiPect  combustion  to  take  place  at  all  and  then  tries 
to  correct  it  after\i'ards, 

5.  The  idea  of  a  steam-jet  in  the  chimney  to  increase  the 
draft  sutheiently  to  consume  smoke  on  stationary  boilers,  is  too 
unscientiiic  ami  wasteful  tx>  merit  further  comment. 

6.  Brick  arches  iw^  good  enough  in  tlielr  way,  but  thev  are 
not   very  effective  in   consuming  smoke,   unless   aided    by  a 
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comliination  with  some  contrivance  for  assisting  the  draught, 
such  aa  the  steam-jet,  or  uiider-blast. 

7.  Efforts  have  been  made  to  precipitate  tlie  aoot  and  smoke  by 
a  wheel,  or  a  shower  of  water  falling  through  a  perforated 
diaphragm  placed  in  the  chimney.  In  this  process  of  smoke- 
washing,  or  smoke-condensing,  the  principle  is  wrong,  the  evil 
should  be  prevented  in  the  furnace,  and  then  no  "shower- 
bath  "  will  be  required. 

There  has  been  nothing  new  patented  in  steam-jets  for 
upwards  of  a  lumdred  years,  according  to  the  sixty-]>age  report 
01  M.  Annangeau  of  Paris,  excepting  the  principle  of  the  "  air 
vacuum,"  Tfiis  principle  consists  in  arranging  a  steam-jet 
within  a  closed  globe  in  such  a  manner  as  to  make  the  velocity 
of  the  air,  just  ajs  it  comes  in  contact  with  the  steam,  as  nearly 
as  possible  equal  to  that  of  the  steam.  It  was  a  knowledge  of 
principles  which  led  to  this  conclusion,  and  the  reason  is  the 
same  as  that  for  Ciiusing  the  velocity  of  corn  when  it  falls  upon 
a  carrying-band  to  be  ecmal  to  that  of  the  band.  The  corn 
woukl  have  been  left  behnid  if  it  had  not  this  velocity,  and  so 
also  the  air  would  be  left  behind  by  the  carrj'ing  steam,  and 
would  be  whirled  into  eddies  with  a  loss  of  force,  if  it  bad  not 
sufficient  veloeity  at  the  }>oint  of  contact  with  the  steam.  All 
steam-jet  appliances  on  the  old  *'  induction "  plan  use  a  much 
greater  i]Uantity  of  steam  than  is  required  by  the  "  vacuum  " 
principle  to  force  a  given  <iuantity  of  air  into  a  furnace.  The 
inventor  has  been  awarded  eleven  gold  and  silver  medals,  and 
several  dijilouias  and  decorations  for  this  discovery. 

It  is  wfll  known  that  oxygen,  or  atmospheric  air  in  rapid 
forai,  produces  combustion,  and  in  slow  form  oxidation.  Heat 
is  evolved  by  the  clashing  of  atoms.  To  consume  smoke  in  a 
furnace,  theivfore,  it  becomes  necessary  to  supply  the  air  in 
rapid  form.  The  steam-jet  is  the  most  simple,  practical, 
economical,  and  effective  means  known  for  accomplishing  this 
result. 

The  oxy hydrogen  currents  should  be  injected  at  the  front 
end  of  the  furnace  on  a  horizontal  plane,  in  converging  lines,  a 
little  above  the  burning  fuel,  in  order  that  they  may  travel  with 
the  natural  draft  of  the  furnace,  and  where  tJie  temperature  is 
at  least  mu''  h\ 

The  most  economical  results  will  be  obtained  by  using  a 
mixture  of  su|K*rheatfd  steam,  hot  air,  and  carbonic  oxide. 

I  am  often  asked  how  these  oxyiiydrogen  currents  can  pro- 
duce L'xtra  heat  in  a  furnace  without  burning  mon^i  coal.  The 
principle  of  the  jeweller's  lamp  and  the  blow  pipe,  fully  answers 
this  question. 

The  raiionale  of  this  principle  is  to  supply  the  furnace  with 
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just  enough  oxygen  of  the  air,  hydrogen  of  steam,  and  carbonic 
oxide,  to  unite  with  tlie  volatile  hydrt)carbons  ami  other  rismg 
products  of  combustion  given  off  in  the  distillation  of  coal,  and 
form  a  mixture  of  carbiu'ctted  and  olefiunt  gas,  wliich  readily 
ignites  at  a  temperature  of  about  800^  ¥.,  and  bmMis  with  a 
bright  clear  flame^  creating  perfect  combustion,  and  no  smoke. 
These  remarkable  results  are  produced  from  the  chemical 
affinities  of  carbon,  oxygen,  and  hydrogen  respectively. 

The  principle  of  the  air  vacuum  has  been  amply  demonstrated 
on  the  botlers  of  the  Paris  Water  Works,  and  is  now  largely  in 
use  both  in  France  and  America.  In  London,  also,  several 
chimneys  have  been  rendered  smokeless  by  the  adoption  t)f  this 
simple  remedy.  Some  of  the  cntt»rpnsiiig  citizens  of  Bolton, 
not  to  be  behind  the  times,  have  already  tested  the  efficacy  of 
this  improved  system  of  fuel  economy  and  smoke  [prevention  on 
their  own  boilers,  and  we  may  soon  ex|>ect  to  see  this  beautiful 
city  free  from  smoke,  her  worthy  citizens  enjoying  the  luxury 
of  pure  fresh  air  at  home,  and  thereby  enabling  the  ladies  to 
cultivate  beautiful  flowers  and  healthful  rosy  cheeks  at  the 
same  time.  Then  will  tlie  fame  of  this  fair  city  become  a 
household  word  in  the  hind  for  haWngset  an  example  so  worthy 
the  emulation  of  all  smoke-laden  towns  iu  England, 


[^This  discujfsion  applies  to  the  three  preceding  papers  hy  Mr, 
Herbert  Fletcher,  Mr.  D,  J,  Russell  Dukoajt,  mid 
Mr.  Orland  D,  Obvis.] 

Mr.  B.  K.  Fbeeman,  F.E.I.B.A.  (Bolton),  who  took  the  chair  in 
the  absence  of  the  President,  remarked  that  they  had  had  the  question 
brought  before  them  in  all  its  bearings.  It  waa  one  of  the  utmost 
importance  to  them  in  Bolton,  because  although  they  did  not  like,  in 
conaequence  of  depression  in  trade,  to  see  chimneys  not  smoking, 
they  would  be  glad  if  they  could  be  in  full  work,  bat  without  turning 
out  the  volumes  of  smoke  they  did  at  present, 

Mr,  W,  B.  E.  Ck)LEs  (London),  called  on  by  the  Chairman  to  open 
the  discussion,  said  that  as  the  subject  was  a  large  one,  and  papera 
were  only  read  at  such  a  late  hour  as  to  allow  but  barely  ten  minutea 
for  the  whole  discussiuu,  he  would  not  attempt  to  consider  thetn  in 
detail.  He  would  only  say  he  did  not  think  tho  author  of  the  first 
paper  was  rif^ht  in  speaking  so  lightly  of  domestic  smoke,  the  quantity 
of  which  was  undoubtedly  very  considerable  in  the  aggregate.  The 
action  of  the  li^gislature  against  smoke  had  been  directed,  as  the 
meeting  knew,  to  industrial  processes  only.     This  was  obviously  not 
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quite  fair,  and  anTthing  which  was  not  fair  did  not  generally  work 
out  to  a  stieeessful  issue.  Where  the  Liw  was  thus  defective  the 
adniinistratit)n  of  it  was  likely  to  be  defective  also.  There  was  a 
natural  objection  to  enforce  the  law  f uOy  againat  one  class  of  offenders 
when  another  class  waa  permitted  to  go  free.  He  thought  the 
question  of  domestic  smolie  waa  to  be  considered  from  that  point  of 
view  as  well  as  from  the  standpoint  of  its  quantity.  Mr.  Duncan *8 
reference  to  Lord  Stratheden  and  Campbeirs  Bill,  which  he  said 
had  been  for  the  fourth  time  before  the  House  of  Lords,  was  well 
worthy  of  notice.  The  chief  aim  of  that  Bill  was  to  deal  with  smoke 
from  all  its  sources,  domestic  cbimDeys  as  well  as  industrial.  And, 
in  regard  to  the  former,  it  proposed  to  do  what  seemed  to  be  a  wise 
thing,  viz.,  to  discriminate  between  new  buildings  to  be  erected  and 
the  already  existing  ones.  In  regard  to  new  buildings  it  proposed 
that  the  regulations  should  be  so  framed  as  to  bring  the  heating 
arrangements  of  the  houses  of  the  future  under  some  superv^ision  and 
control,  analogous  to  that  already  exercised  under  various  building 
Acty  and  bye-laws,  with  the  object  of  securing  the  efliciency  of  other 
branches  of  house  construction  and  equipment;  while  in  regard  to 
existing  domestic  chimneys,  it  pr<:>posed  that  the  local  authority 
should  be  invcRted  with  power  to  make  such  bye-laws  as  were  con- 
sidered judicious,  and  it  seemed  to  him  that  that  was  a  good  provision 
because  the  local  authorities  were  duly  conversant  with  what  was 
going  on ;  they  knew  what  could  and  what  could  not  be  done  in  their 
own  htjusps,  and  moreoTer  they  were  not  likely  to  a*.'t  in  advance  of 
general  public  opinion.  In  speaking  of  new  buildings  it  was  very 
important  to  remember  what  was  the  actual  rate  of  building.  He 
had  looked  into  that  matter  tliree  or  four  years  ago,  and  found  that 
in  London  the  rate  of  building  amounted  to  three  nrw  housf^  an  hour 
from  the  Ist  January  to  31  st  Decembt^r,  Since  that  calculation  was 
made^  however,  the  rate  of  increase  had  been  somewhat  reduced,  but 
he  found  it  still  amounted  to  one  and  a  half  new^  houses  per  hour  for 
every  hour  of  the  year.  AVith  regard  to  the  question  of  patents 
taken  out  for  so-called  smoke  preventers,  he  thought  Mr.  Duncan's 
remarks  were  worthy  of  consideration,  for  a  givat  deal  of  sinoke  was 
produced  by  rehaiice  upon  patents,  which  might  be  avoided  if  only 
the  existing  arrangements  were  properly  used. 

Mr.  John  UEAn,  F.O.S.*  (London),  said  that  bad  his  occupations  permitted 
of  his  (loinjj:  st>,  he  would  bave  prepared  a  paper  upon  Gas-Fired  Boilers  lo 
be  read  at  the  preikiil  meeting— in  the  tbrm  of  an  address;  however,  he 
would  Idy  stmie  facts  lieture  tlie  meeting  whicb  would  help  those  inleresled 
in  the  f|uestion  of  the  best  method  of  tiring  Ixjilcrs,  to  consider  the  subject 
from  a  different  point  of  view  to  thai  whidi  hiid  been  sh)  ublj  brought  lK:tbre 
them  by  the  nullionsof  ibe  impera  whose  pnicticc  wtus  linniod,  however,  to 
Ixiilera  tired  with  W)lid  fuel.  Memlwrs,  or  at  any  rate,  some  of  them,  had 
certainly  bmrd  of  the  Siemens  ltej:»iienitive  Gas  Fiuiiocc,  The  Siemens 
Fumare  Imd  been  emjdoyed  in  the  manufacture  of  iron,  steel,  glaiiS,  ttec,  for 
more  than  n  (luarter  of  a  eenturv.  Iti  the  first  instanic,  and  indcc^^  until 
quite  recenily,  the  tlame  was  utilized  in  the  Kegenerative  Gas  Fumaoe  in 
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the  same  manner  as  in  fiiroacea 
fired  with  solid  fuel,  that  is,  it 
was  bmiiglit  into  contact,  as 
much  m  possible,  with  the  ma- 
teriala  uuder trcAtmeuL  For  ilie 
ittst  two  or  three  years  Jlr.  Fred- 
erick Siemens,  who,  conjointly 
with  liis  bmther,  the  late  Sir 
WillirtDi  Siemenirs,  invented  the 
Sieiiieas  Fiirmia^  had  worked 
ujM>n  different  lines,  and,  in- 
deed, had  nmde  &  new  departure 
irom  the  beaten  track,  whence 
IjmI  resulted  grc^t  improvement 
io  the  efficieney^  economy,  and 
durability  of  the  Siemens  Fur- 
nsue.  Mr.  Siemens,  when  eon- 
aiderinjf  the  action  of  giuiooua 
flame  m  a  funiac«  heated  by 
contJict,  Clime  to  the  coucluaion 
that  the  Hame  was  misapplied ; 
he  found  that  oombustion  was 
disturbed,  Hn<\  Uie  flume  was 
partly  waited  by  being  lirought 
inl<j  contact  with  rmy  solid  sub- 
Blancef  whatever,  and  that  this 
was  part  ie  111  ally  the  OJiae  with 
boilers,  the  plutea  of  which, 
being  in  contfiet  with  water, 
must  necessarily  and  constantly 
be  at  a  temperature  considerably 
below  that  of  the  fiame.  Mr. 
Siemens  mferred,  from  conside- 
ration given  to  the  subieet,  that 
a  gaseous  flame,  in  order  to  be 
utilized  to  the  beat  iidvantage, 
should  burn  freely  in  an  en- 
closed itiMicc  without  contact 
with  the  materials  under  treat- 
ment or  surrounding  objects,  in 
other  words,  that  it  should  be 
placed  under  oonditioDs  analo- 
gt»uj*  to  thO!»e  which  a^ply  Uj  gas 
burners.  If  we  conwider  a  gas 
flame  used  for  artiflcial  lighting, 
say  an  Argand  or  a  flat  flame 
burner,  we  shall  at  on(?e  realize 
how  undeHimble  it  would  be  to 
introduce  therein  any  solid  sub- 
stance ;  the  result  would  be  losa 
of  effect,  which  would  become 
apptirenl  by  diminution  in  the 
lijjht  and  heat  obtained,  coupled 
with  the  production  of  smoke, 
Expreased  in  this  manner  it 
becomes  evident  thai  contact 
of  flame  with  solid  sulfstances 
is  detrimental  to  combustion, 
and  where  beating  by  radiation 
has  been  adopted,  the  result  of 
practice  in  high   tempemtuie 
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ftunaces,  such  as  used  for  the  production  of  etcel  on  Uie  open  hearth., 
for  heating  iron  and  steel,  for  the  nmuufacture  of  glass  and  nthcT  pur- 
poses, has  been  a  savinff  of  from  'JW  to  40  per  cent  in  weight  of  fud, 
improvement  in  the  tiimhty  of  the  pHxluct,  and  diminished  wear  and  tear  of 
furnaces.  With  these  oncouni^^iii^  results  before  him,  Mr.  Siemens  con- 
sidered the  application  of  his  new  aiethod  of  heating  to  the  firing  of  Iwilera. 
This  applit^Uou  is  shown  in  the  accumjmnying  diagram,  which,  however, 
does  not  exactly  represent  a  gas-tired  boiler  aa  eonjHtriicted,  being  only 
intended  t*^  show  the  niciins  adopted  for  preveniing  contact  of  flame  with  the 

£late8  in  the  Ikme  flue.  The  gas  prtjdueer,  wiiich  is  not  shown,  may  be 
»cated  in  any  convenient  place  near  to  tlio  boiler  to  which  it  has  to  supply 
gae,  and  la  of  the  Siemens  usual  well-known  construction.  Giis  coming 
from  the  gas  producer  to  the  Ixaler  paAscs  through  a  regulating  vnlve,  and 
thence  onwards  to  the  combastion  flue  of  the  boiler,  where  it  meets  with  a 
current  of  htsited  air,  and  entering  inUj  combustion  therewith,  the  flame 
circuhitt^H  lirst  through  the  L^niliuslion  flue,  as  shown,  atlerwarda  around 
the  iKjiler  at  the  sides,  and  finally  undemoatli  on  its  way  to  the  ehimiiey. 
The  lM>iler  is  j^et  in  imckwork  in  niucli  the  same  manner  as  for  firing  with 
solid  fuel,  the  chief  difl'erence  consisling  in  the  provJHion  of  a  double  seriisof 
channels  underneath,  through  t^ome  of  which,  as  indicjited  by  arrows,  the 
pniduclfi  of  combustion  pass  awny  to  the  chininev^  wliile  the  inflowing  air 
to  the.  iKiiler  piLsses  tlirough  adjoining  channels.  By  this  means  the  pnxiucts 
of  conibuslioii  leaving  llie  boiler  are  com)detely  deprived  of  most  of  their 
Beosiible  heat,  the  action  being  so  perfect  that  at  hirge  works  where  these 
imjiroYcd  pvs-fired  btnlers  are  used  exclusively,  the  temperature  in  the  main 
chimney-flue,  at  a  short  distance  from  the  boilers,  haa  been  found  to  l>o 
much  Ih-'Iow  the  iKiint  of  boiling  water.  A3  shown  in  the  diagram,  Inside 
the  combu«*tion  flue  of  the  boiler  are  placed  fire-clay  rings,  tlie  object  of 
which  is  to  prevent  contact  of  the  flame  with  the  plates  of  the  boiler.  A  ring 
at  each  end  of  the  combustion  flue  will  siiflice  io  .^hort  Ixjilers,  but  where  tho 
length  of  tlame  flue  exceeds,  sjiy,  ten  or  twelve  feet^  as  is  almost  always  the 
case  with  bt^ilers  in  this  countrv,  additional  rings  are  provided  at  intervals. 
The  flame  flue  should  be  clear  from  end  to  end  m  cross  tul>es  would  interfere 
with  pr<ij>er  combustion,  and  it  is  prcfeiTed  to  have  boilers,  such  as  Coniish 
boilers,  with  only  one  large  flame  flue,  although  at  some  works  boilers 
witli  two  flame  fiucj^  are  used.  The  character  and  quality  of  the  flame 
is  subject  to  e<jniplete  control  by  means  of  the  gas  regulating  damper  alm^wly 
referred  tvo,  the  air  regulating  daniiH»ni,  and  the  chiiunev  damper  also  pro- 
vided. By  means  of  these  dami>erH  the  leniix^nilure  oi  the  flame  may  bo 
inca-eaaed  or  diminished  at  will,  or,  in  other  words,  the  production  of  sieani 
may  be  augmented  or  reduced  at  pl«kiure,  and  in  either  case  without  the 
production  of  smoke.  In  tlie  iKipers  whicli  have  been  rciid,  it  was  said 
that  it  was  possible  to  avoid  the  production  of  &aioke  in  lioilera  fired 
with  solid  fuel,  provided  that  they  are  not  pushed  for  the  produclioii  of 
steam,  which  implies  that  the  fires  ehall  be  kept  tliin  and  suppUed  with  an 
excess  of  air,  as  otherwise  smoke  cannot  be  avoidciL  But  in  the  case  of 
boilers  lire<!  with  gas  and  heated  bv  radiation,  no  sm^ike  need  l)C  made  under 
any  conditions  01  working,  that  is— whether  a  large  or  small  quaniitv  of 
steam  be  retjuired  at  any  time ;  in  fact,  the  pret^ince  <»f  smoke  would  reduce 
the  temperature  of  the  Rame  and  cause  a  diminution  in  the  production  of 
steam,  so  tliat  the  man  in  charge  of  sue  h  boilers  will  find  it  convenit  nt,  and 
to  hia  own  interest,  to  avoid  the  production  of  siwiike.  Where  a  range  of 
boilers  is  fired  by  gas,  it  is  preferable  to  place  them  under  a  foreman  who 
undenstands  how  to  regulate  the  pnHluction  of  aleam  by  regulating  tho 
supply  of  combustible  ga-se«  to  the  Ixulers,  and  wlio  can  keep  the  men  attend- 
ing lo  the  gay  [>rfxiucers  up  to  their  w,ork.  Under  such  condilions  boilers  at 
work  give  rcguhuly  an  evaporative  power  of  from  9  to  10  lbs.  of  water  per 
lb,  of  t'Oii]  burnt  in  the  giis  prmlucers.  These  results  compare  favourably 
with  the  l>ei»l  ijolid  fuel-fired  boilers;  but  better  results  having  been  obtained 
under  certain  circumstances  »n  later  applications,  it  is  confidently  expected 
that  an  evaixfrative  power  of  ^0111 1 1  to  12  ibd,  of  water  per  \h  of  coal  will 
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be  obtained  as  a  constant  resulL  Wliere  small  fuel  is  available  it  can  be 
used  io  the  gas  productrs  for  the  prodiictirpii  of  the  tfaa  retjuirod  for  firing 
boilers,  uad  the  saving  thus  eUfwXeii.  added  Ut  that  in  weight  of  fuel,  will  in 
inamy  cases  jjroduce  an  ocoiiomiy  of  from  40  to  i)0  per  cent,  in  the  firint^  o£ 
boUt-rs  npim  tiie  i)rei^ent  pnict ice  with  solitl  fuel ;  this  result  will  be  obUmied 
with  less  attention  or  hard  work  in  firing,  and  will  be  attended  with  greater 
dunibility  of  boilers,  and  lust  though  not  least,  with  total  abaanoe  of  smoke. 

Colonel  Wi?iDER  (Bolton),  drew  attention  to  a  paragraph  in  Mr, 
Dimcau*8  pa[>er  which  said,  "The  Acts  in  force  have  fretfuentiy  been 
rendered  inoperative,  as  administrators  of  the  law  are  in  many  caaes 
large  producers  of  smoke  themselves."  lie  contended  that  there  was 
no  unanimity  as  to  the  kind  of  machinery  or  appliance  that  ought  t-o 
be  used  for  the  successful  consumption  of  gmoke,  and  yet  the  magia- 
tratea  were  to  he  called  upon  to  fine,  to  the  heiiviest  extent,  any 
*  gentlemen  who  would  not  submit  to  use  the  contrivance  of  every 
person  who  came  forward  anil  said  be  had  the  true  remedy  with 
regard  to  the  can.sumption  of  t*moke.  He  bad  eat  in  that  Court  many 
years,  and  had  always  fouml  when  the  defendant  appealed  to  the 
witnesses  what  was  the  article  the  witness  wished  hira  to  use,  he 
had  never  yet  been  able  to  authoritatively  say,  **  I  recommend  this  as 
the  only  article  that  ought  to  be  used  for  the  consumption  ol:  smoke." 
Ifeverfcheleas,  Inspectors  of  Nuisances  and  Corporations  must  not 
lose  heart  with  regard  to  this  luatten  nor  be  slack  in  enforcing  the 
Act  of  Parliament,  but  they  must  keep  close  up  to  the  requirements 
of  the  time^,  and  see  that  if  tlier©  were  a  machine  or  an  appiianc© 
that  could  be  adapted  to  tliis  purpose  they  should  require  the  public 
to  immediately  put  it  into  ii^e.  He  could  think  of  nothing  better 
than  that  the  Government  itself  should  use  its  greatest  exertions  to 
find  out  the  most  appropriate  article,  and  see  that  it  was  diilj 
provided  for  the  public* 


Mr.  Fbbd,  Soott  (Manchester)  said  the  last  speaker  had  aptly 
illustitited  the  frtiitlessness  of  much  of  the  effort  to  abate  this 
.Iiuisanee.  If  people  like  maglstratea  would  not  take  the  trouble  to 
the  literature  on  the  subject,  and  take  such  other  means  as 
were  provided  by  organisations  and  individuals  of  ascertaining  what 
is  practicable  in  the  way  of  smoke  prevention,  it  was  almost  hopeless 
to  induce  town  coimcillora  to  do  so.  The  magistrates  ought  to 
inquire  if  the  persons  brought  befijre  them  for  offences  against  the 
law  relating  to  smoke  had  in  use  such  appliances  as  were  known  to 
be  effective  in  preventing  smoke.  The  Manchester  Society,,  organised 
[to  remedy  this  nuisance,  had  done  the  best  it  could  during  the  last 
ten  years  to  secure  its  abtit-ement.  They  were  often  charged,  how- 
ever, with  trying  to  do  things  which  woidd  injure  trade,  but  they 
sought  to  do  nothing  of  the  kind  ;  their  efforts  were  to  a  large  extent 
fruitless,  because,  as  bad  been  pointed  out  in  many  ca^es,  the  adminis- 
tmtors  of  the  law  were  the  greatest  offenders.  They  had  gone  to 
the  Local  Government  Board  and  the  Local  Authorities,  and  had 
done  everythiog  possible,  yet  the  nuisance  was  still  allowed  to  prevail 
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very  extensiyely.  He  could  not  betp  thinkmg  that  perhaps  they 
were  on  the  wrong  tack,  and  that  what  was  wanted  was  *'  stronger 
municipal  life/*  lliey  must  send  men  into  councils  who  would  take 
a  broad  view  of  the  question  ;  that  by  compelling  manufacttirers  and 
other  smoke-producers  to  adopt  eflective  methods  of  emoke-prei^en- 
tion,  they  caused  no  hardship  in  the  long  run  to  the  individual,  whilst 
they  conferred  a  great  boon  upon  the  community. 

Mi*.  Gaofioe  S,  Howat80N*  (London)  pointed  out  that  the  meet  efficient 

rtem  of  smoke-prtjventing  macliinery  in  the  market  could  be  had  at  about 
same  cost  aa  any  meclmuicai  alokcr.  Mr.  Fletcher  remarks  that  '*manv 
mechanical  stokers  are  not  Bmoke  preventers  at  all,"  and  in  making  tlna 
statement  Mr,  Fletcher  has,  in  my  opinion,  struck  the  key-note  to  Uje  solu- 
tion of  the  whole  question  under  dificusv^ion,  l>ecausc  many  steam  users,  mill 
manogera,  and  engineers  have  i?ot  the  idea  that  tmy  appliance  to  which  the 
name  "  mechanical  stoker  "  hiis  been  given  must  necessjirily  l>e  a  smoke- 
preventer.  This  idea  is  altogether  erroueous.  It  will  generally  be  admitted 
that  a  man  tinder  any  circumetances  cannot  fire  a  sleam  boiler  with  sniftll 
bituminous  coal  or  tslack  day  after  day  without  making  smoke.  Not  only  will 
smoke  escape  when  each  ehovelful  nf  slack  is  scattered  over  the  flre,  bat  il 
v^ill  also  escape  d urine  the  necessary  operalkin  of  **gtinin;i^  up"  and  of 
•*  cUnkeriug ''  the  fire.  In  exactly  the  same  way  many  appliaiict'S  to  which 
the  name  ""  mechanical  stoker  **  u  given,  produce  smoke  continuously,  and 
dense  black  smoke  during  the  necessary  operation  of  '*  levelling  "  the  tire, 
Th«*e  *'  mechanical  stokers  "  aje  of  the  "  throwing-on  "  type,  and  although  they 
frequently  sncceed  in  throwin^-on  and  scattering  the  small  coal  belter  than 
a  man  doea,  tbey  generally  ttuiae  much  of  the  dust  fuel  to  be  carried  by  the 
draught  right  over  the  flre^  thrtmgh  the  fluea^  and  out  at  the  chimneytop  in 
a  partially-consumed  state  In  London  where  a  epecial  Smoke  Abatement 
Act  is  enforced  in  the  intereBta  *if  the  cumim unity  at  large,  steam-boiler 
Jwners  tind  il  practically  impossible  to  nse  the^^* "  tlirowing'on '*  stokers 
(whether  man  or  machine)  and  small  cheap  bituminoim  fuel  without  subjecting 
themaelves  conthiunlly  to  police  interference  and  Scotland  Yard  prustecution. 
The  other  tfj-atem  of' firing  steam-boilers  referred  to  by  Mr.  Fletcher,  and 
adopted  by  him  at  his  collieries,  is  on  the  principle  advocated  by  James  Watt 
about  a  century  ago,  and  it  has  been  adopteil  by  many  of  the  princi]3ai  sleaiu- 
users  in  London,  proving  tlmt  il  is  a  coniplcle  and  practiciil  smoke-prevetiter 
and  a  most  elTcciual  and  economital  system  of  tiring  steam  boilers,  kilna,  &c., 
with  tlie  snndle^t  and  cheapest  bituminous  fuels.  At  the  Smoke  Abatement 
Exhibition  of  1881-2  Messrs.  1\  *k  T.  Vicars,  of  Liverijool,  Earlestown,  and 
London,  exhibited  a  mechanicai  smokc-preventing  appliance,  which  rectdved 
the  highest  award ;  since  then,  thi»  smoTke-pre venting  Kioker  and  furnace  on 
ihc  Watt  principle  has  been  adopted  by  Her  Majesty's  Oovemment  at  the 
lioyal  Mint,  and  many  of  the  principal  tirms  in  the  City  of  London  and 
throughout  the  cxitmtry  have  now  adojitcnl  it.  enabhng  them  to  use  a 
small  cheap  bituminoua  fuel  without  making  smoke,  smuii«,  or  crcsiting 
any  nuisance  whatever.  Steam  is  eaj-ily  raised  and  kept  up  at  an  even  pres- 
sure without  manipulating  the  fixes  in  any  way  by  hand. 

Mr,  NtCHOLSOK  declared  that  Mr.  Fletcher  waa  good  enough  to 
hit  ui)on  one  of  the  principal  eources  of  trouble  in  the  matter. 
There  appeared  to  be  no  real  desire  in  any  place  to  get  rid  of 
smoke  betkuBe  it  waa  thought  to  bo  expensive;  many  were  heartily 
sick  of  90  many  appliances,  some  of  which  were  found  out  to  be  per- 
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fectlj  useless  when  tried,  though  he  believed  there  was  an  honest 
disposition  in  favour  of  getting  rid  of  the  smoke  if  they  could.  The 
right  way  ho  thought  was  for  the  Association  in  conjunction  with 
the  Smoke  Abatement  Societies  of  London  and  elsewhere,  to  take 
steps  and  find  out  four,  live,  or  sii  of  the  best  means  to  get  rid  of 
smoke,  and  take  upon  themselves  to  recommend  those  they  found 
most  suitable.  Without  something  of  this  kind  very  little  good 
would  he  done.  In  concluding^j  tlie  speaker  obsen'ed  that  it  must  be 
very  disheiirt-ening  to  gentlemen  who  had  to  deal  with  this  subject 
ami  to  bring  people  up  for  making  smoke,  to  see  the  miserable  sums 
which  people  were  fined :  real  penalties  and  not  nominal  ones  should 
be  imposed. 

Mr.  G.  Darlet  (Leeds)  said  there  were  a  number  of  energetic  men 
in  Lancashire  and  Yorkshire  with  sufficient  means  to  form  themsel?e« 
into  a  sort  of  council  and  test  the  best  kuown  appliances  side  by  side  on 
the  boilers  at  the  Manchester  exhibition  ;  this  experiment  would  be  far 
better  than  taking  a  single  man's  word.  In  Leeds  they  had  every 
known  make  of  mechanical  stokers,  and  although  they  came  with 
great  faith  ornny  of  tbem  got  into  disgrace.  He  knew  for  a  fact  that 
there  was  a  firm  in  their  town  that  adopted  mechanical  stokers  to 
eleven  boilers,  their  consumption  being  about  sixty-fiTe  tons  per 
working  day ;  and  they  were  taring  -C  1,500  a  year  for  the  expenditure 
of  X650  ;  fuel  was  reduced  in  quality  at  the  rate  of  two  shillings  per 
ton.  The  saving  he  referred  to  was  very  good,  but  it  was  only  one 
in  a  multitude  of  oases.  The  firm  he  alluded  to  consumed  their 
smoke,  but  not  so  well  as  Mr.  Fletcher  did :  he  must  give  that 
gentleman  credit  for  his  system  because  he  had  seen  nothing  to  equal 
it.  The  London  waterworks  boilers  had  Viekars'  stokers  adapted  to 
them,  and  they  did  their  work  admirably.  He  should  like  the  course 
recommended  to  be  adopted,  viz.^  that  Bolton,  Manchester,  Leeds^ 
and  other  northern  towns,  should  combine  and  form  one  council  to 
work  the  matter  fairly  and  test  the  machines  on  their  merits,  be  they 
Yickars,  Bennis,  Proctor,  Hutchinson,  or  any  other. 

Mr.  Leach  (Ecclea)  said  it  appeared  to  him  to  be  the  proper  duty 
of  the  Congress  to  investigat**  this  question,  as  by  so  acting  it  would 
be  doing  a  most  imjvortant  work  for  all  manufacturing  districts  in 
the  kingdom.  He  suggest-ed  that  a  test  might  take  place  in  Bolton, 
and  would  also  like  to  move  a  resolution  that  a  committe<.^  of  the 
Congreea  be  appointed  to  make  an  investigation  in  London  with  the 
view  of  reeommending  such  appliances  as  were  found  to  be  must 
auitabla. 


Mr.  Freeman  (Bolton)  said  he  did  not  know  whether  this  latter 
proposal  was  within  the  scope  of  the  meeting. 

Mr.  Leb  said  the  test  should  be  made  by  practical  men.    They  had 
no  wish  to  disparage  acientific  men,  but  it  was  a  fact  that  pra^ztical 
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men  occasioDally  looked  into  practical  matters  in  a  way  which  per- 
haps mea  who  were  not  accustomed  to  thein  every  day  did  not. 

Mr.  W.  WiLKiTS^soN  (Bury)  thought  it  would  be  inweh  better  if 
the  appliances  could  be  sent  to  Bolton  and  practically  tested  there  in 
the  ct-ntre  ol:  the  smoke-producing  locality ;  thia  would  give  more 
satisfaction  than  referring  the  thing  to  London. 

Mr,  F.  Scott  (Manchester)  thought  the  idea  of  initiating  an  enqairy 
into  the  means  of  smoke  prevention  a  good  one*  and  hoped  the 
Council  of  the  Institute  would  take  it  up.  He  had  much  pleasure  in 
seconding  the  motion. 


Mr.  Leach  (Eccles)  having  been  jG^ranted  permission,  pwjposed  the 
following  resolution:  **  That  the  Council  of  the  Sanitary  Institnte  be 
requested  to  institute  an  examioation  into  the  best  methods  of 
consuming  smoke  and  to  issue  the  result  of  their  enquiries,''  The 
resolution  was  seconded  and  adopted- 
Mr.  H.  Fletcheb  (Bolton)  in  replying^  said  the  difficulty  most 
frequently  alleged  to  exiat  was  that  of  an  insuflicient  number  of 
boilers.  He  thought  no  one  who  erected  more  machinery  than  his 
boilera  would  drive  ehould  be  allowed  to  create  a  public  nuisance,  on 
the  plea  that  rouipliajice  with  the  Public  Health  Aet  might  posiiibJy 
affect  the  profits  of  his  trade.  With  regard  to  domestic  smoke,  be 
said  be  did  not  under-rato  it ;  his  paper  only  referred  to  manufac- 
turing smoke.  He  believed  it  presented  a  great  difHeulty.  The  use 
of  cokt^  he  understood  was  the  only  remedy  for  it  consistent  with 
retaining  the  open  fire.  Saturday  afternoons  and  Sundays  shewed 
what  might  be  attained  in  improving  the  atmosphere  by  the  Buppression 
of  the  tall  chinmey  smoke.  Vegetation  coidd  eadst  in  such  smoke  as 
was  then  seen,  lief  erring  to  the  remark  of  the  Clerk  to  the  Borough 
Magistrates,  that  they  could  not  convict  while  erperts  differed  as  to 
the  best  appliances,  lie  said,  he  underytood  it  was  their  duty  to  fine 
unless  it  could  be  proved  that  the  nuisanc*?  was  not  preventible  having 
regard  to  the  natun?  of  the  manufacture.  All  that  was  necessary  to 
prove  was  the  practicability  of  obeying  the  law.  If  steam  could  be 
rained  without  smoke,  in  one  place,  it  could  in  another.  Tfie  best 
question  to  ask  a  smoke  preventive  machine  maker  was,  have  you  one 
in  operation  within  the  area  embraced  by  the  Metropolitan  Smoke 
Act  ?  If  he  had^  they  might  assume  the  apparatus  Ut  be  a  pretty  good 
one.  Mr.  Darley  made  an  excellent  suggestion  in  submitting  that 
tlie  Galloways  Ixjilers  at  the  Manchester  Ejhihition  should  he  used 
for  so  good  a  national  purjiose  as  ascertaining  the  merits  of  smoke 
preventing  contrivances.  The  firing  of  those  ten  boilera  resulted  in 
the  emission  of  a  cloud  of  smoke  that  was  a  disgrace  to  an  engineering 
country,  let  alone  an  exhibition  of  the  best  that  Manchester  and  its 
neighbourhood  could  do.  An  opportunity  had  been  lost  that  might 
never  recur. 


I 


Mr.  D.  J.  RrgauLL  Duncan  (London)  said  on©  gentleman  appew^ 
to  be  iintltT  tbe  imprt*s.'*ioii  that  a  magistiate  should  act  as  a  con- 
sulting engineer^  and  advise  tHe  people  who  came  before  him.  With 
regard  to  magiytrateR  being  offenders,  he  could  mention  oue  place  in 
Scotland  wbere  magistrate's  were  very  heavy  offenders  indeed,  and 
where  there  was  no  law  for  smoke  abatement, 

Mr.  Fbkbmat?^  (Bolt<>n)  remarked  that  they  could  not  say  the 
question  had  been  left  where  they  found  it,  because  an  important 
n^commendation  had  been  forwarded  to  the  Council  of  the  Institute, 
It  was  a  matter  of  regret  that  they  had  been  unavoidably  hurried, 
but  he  trusted  the  subject  would  have  greater  attention  devoted  to  it 
in  the  future  than  hitherto.  Mr,  Fletcher,  he  might  remark,  had 
shown  publicly  what  he  lia<l  been  able  to  do  himself,  and  there  was 
DO  doubt  many  other  people  would  strive  mith  him  to  remedy  as  far 
as  possible  what  was  one  of  the  great  curses  of  a  manufacturing 
district.  In  conclusion,  he  hoped  that  that  Conference,  and  the 
views  expressed,  would  impress  themselves  very  forcibly  upon  the 
public  generally,  and  result  in  some  good  being  done  in  Bolton, 


On  ^^Sanitaty  Sewage  atid    Water  Suppli/,^*  by  Edwin 
Chadwick,  C.B. 


I  BEG  to  submit  some  statements  of  experiences  at  variance 
with  stjiteuients  that  have  been  made  to  the  Congress  on 
sewa^  irrigation.  In  the  fii-st  place,  no  percepticm  is  evinced 
in  them  of  the  great  dintinction  for  sanitation  of  sewage  which 
ijS  undecom posed,  and  the  sewage  of  the  common  conditions  of 
putrefaction;  of  sewage  which  feeds  fish,  and  of  sewage  which 
kills  them ;  of  sewage  wdiich,  for  agi*icultiira!  purposes,  is 
wasted  by  puti*efaction,  and  of  sew^age  which  is  nnwasted  by 
decomposition,  which  hajs  generally  about  a  tliird  more  of  power 
for  anjriculturfil  protluction.  Nor  do  they  recognise  the  pnver  of 
the  production  of  fresh  sewage  as  a  means  of  removing  the  popu- 
lar tdjjections  to  sewage  farms  near  towns  with  sewage  tnat  is 
putretied,  the  results  ot  had  drainage  and  of  internal  stagnation  ; 
nor  that  with  sewage  which  is  fresh  there  is  a  reduction  of  the 
evils  that  arise  from  the  common  high  culture  with  solid  manure; 
as  that  of  the  market  garden — the  culture  of  marachere — by 
top  dressings  witli  the  solid  dressings  with  decomposing  manures. 
The  great  priuciple  laid  down  by  De  Condalle,  the  greatest 
known  vegetable  physiologist  of   the  last  centuiy,  verified  in 
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practical  examples,  and  cited  in  our  instructions,  "that  the 
future  of  anjriculture  would  be  in  the  distribution  of  food  and 
water  together  at  the  same  time,"  is  neglected.  The  proofs  are 
overlooked  of  tlie  verifications  that  have  ap[)eared  in  various 
examples — that  whilst  the  yield  of  ordinary  agriculture  is  as 
one,  that  of  the  extraordinary  agriculture,  the  manichere»  or 
market  garden  culture,  is  as  three  and  a  half — -the  >ield  from 
the  lic|uefiefl  culture  is  as  five  and  niorc.  Thus  at  Croydon,  on 
the  fields  irrigated  with  fresh  manure,  five  cows  are  reared 
where  only  one  was  formerly.  An  adjacent  well-conducted 
examj>lc  gives  a  sixfold  yield  from  the  fresh  liquefied  manure 
culture. 

It  is  extensively  put  about  against  the  direct  application  of 
fresh  sewerage  to  agricultural  production  that,  as  a  rule,  the 
utilisation  of  human  excreta^  either  per  se  or  in  the  ftu'ra  of 
sewage,  is  generally  attended  with  very  considerable  loss,  and 
that  only  in  a  very  few  cases  has  it  been  attended  with  a  profit. 
Such  statements  denote  very  imperfect  examinations,  which 
wouhi  display  the  extraneous  causes  of  loss  from  the  ajiplication 
of  the  cheapest  means  of  working.  However,  Professor  Cor- 
field,  m  his  work  on  the  utilisation  of  sewage,  gives  a  tatde  of 
tlie  application  of  the  sewage  of  sixteen  towns,  and  states  that, 
judging  from  the  results  of  one  year,  after  the  repayment  of 
capital  for  outlay  in  works  connected  with  the  sewage  farms, 
in  eleven  farms  out  of  the  sixteen  there  is  a  profit  to  the  rate- 
payers*  That,  us  resiiects  London,  there  sliould  be  any  profit 
under  the  combined  system  ado[ited  by  the  Vestries,  would  be 
a  matter  of  surprise,  when  it  is  considered  that  of  the  water 
distributed  full  ttiree-fifths  is  distributed  in  pernicious  waste  in 
tlie  production  of  excrement-sodden  subsoils;  and  as  to  the 
water-closets,  two  and  three  gjUlons  are  used  where  little  more 
than  half  a  gallon  would  suffice,  altogether  producing  an  extent 
of  dilution  tliat  must  render  it  worth  little  more  than  a  fourth 
of  its  value  under  the  separate  system.  At  the  time  of  our 
examination  of  the  water  supply  of  the  Metro|>olis  in  1850,  it 
was  found  that  by  the  service  of  large  Cornish  engines  of 
ninety  liorse-power,  upwards  of  seventy  thousand  gallons  was 
raised  one  hundred  feet  high  for  a  working  expense  of  one 
shilling.  With  the  improvement  recently  made  in  steam-engines, 
it  will  be  possible  to  raise  nearly  d*>ublo  that  amount  for  one 
shilling.  And  why  could  not  sewage  Ix*  distrrhutiHi  at  a  like 
charge  by  the  like  power!  As  to  the  profits  of  sewage  farming, 
tenants  are  not  in  the  habit  of  considering  that  they  are  obliged 
to  disclose  them ;  indeed,  they  generally  be-little  them  for  the 
appri'hended  incn^a^e  of  their  landlords'  unearned  increments. 
In  the  case  of  the  tenant  for  the  farm  of  the  sewage  for  Alder- 
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shot,  he  gave  it  up,  and  it  was  inferred  at  once  anrl  declared 
that  he  gave  it  up  bccauj>e  it  would  not  pay ;  he  gave  it  up  on 
account  of  a  severe  illnesfi  aod  a  successiou  to  a  Ijirjie  cstute 
which  required  his  immediate  atteution.  He  thourjlit  hiin?;elf 
at  libi'rty  to  show  ine  from  his  accounts  that,  under  extreme 
difficulties,  from  an  inferior  soil,  and  infenor  and  partly  putrid 
sewage,  he  had  made  a  profit  of  ten  thousand  pounds  in  eleven 
years,  from  about  ninety  acres*  under  these  extiaordinarj^ 
dithcultie.'?*  As  to  t*Avns,  take  the  instance  of  Croydon,  Under 
the  mistaken  notion  that  the  sewage  can  only  be  distributed  by 
pravitatio!i  on  lauds  in  immediate  contiguity  to  the  town,  a  rent 
of  upwards  of  ten  pounds  an  acre  was  exacted  for  it,  for  land 
of  which  the  ordinary  rent  was  twenty-three  shillings  per  acre. 
Then  there  was  the  wastefuluess  of  i|xuorance  of  the  municipality* 
Town  councillors — utterly  unaetjuainted  with  the  new  manage- 
ment and  the  increased  skill  it  rcquired^gave  the  niauiige- 
ment  as  Dr.  A.  Carpenter  may  recount,  to  a  man  of  inferior 
capacity  for  management  of  an  ordinary  farm  at  the  lowest 
wages  •  and  yet  with  such  conditions  the  farm  yielded  a  Httle 
over  the  working  expenses. 

In  almost  every  case,  stonn  and  subsoil  water  has  been  con^ 
veyed  with  the  sewage,  diluting,  and  thus  re<hicing  its  manurial 
vahie,  and  increasing  in  volume  at  the  time  when  the  rain- 
sodden  laud  wns  least  adapted  for  its  reception. 

As  an  example  of  the  exactions  with  which  sewage  farms  are 
frequently  charged,  it  may  be  mentioned  that  one  city  desired 
to  rent  some  land  which  rented  at  ten  shillings  an  acre,  but  the 
Right  Hon,  Landlord  exacted  four  pounds  f»er  acre  for  his 
supposed  monopoly  of  a  site  where  it  could  only  be  ap])lted  by 
gravitation.  The  average  value  of  land  was  from  twenty  to 
thirty  years*  purchase,  hut  150  years^  purchase  have  been 
charged  by  noble  lords  upon  towns  for  the  application  of  their 
sewage.  These  exactions  of  unearned  increments- — I  have  had 
the  airreement  of  noble  lords^ — mij^ht  be  well  satisfied  bv  a  riirbt 
of  pre-emption  for  public  pur|H>seSj  at  an  average  of  two  years 
of  the  previous  rent.  In  addition  to  such  factitious  charges 
are  the  excessive  legal  expenses  for  obtaining  tlie  sancticrn  of 
Parhament  for  local  Act^  for  towns;  exjjenses  that  would 
suthce  for  the  construction  of  a  large  proportion  of  the  really 
requisite  works.  Moreover,  there  are  frequently  large  con- 
structions of  unnecessary  and  expensive  works  by  civil  engi- 
neers, who  are  unactpiainted  with  the  economies  of  construction 
required  in  agriculture.  In  ad«Iition  to  these  there  are  the 
expenses  of  luinecessary  works  of  disinfection,  and  coast  ruction 
of  unnecessary  reservoirs  for  stagnant  detentions  for  "raw 
sewage  '*  that  would  suffice  for  faim  steadinifs. 
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In  place  of  downward  distribiitkin  throngli  the  soil  for  disin- 
fection, and  the  discli!ir<:re  of  tlie  bulk  of  the  sewafre  in  wast« — 
destructive  of  tlio  fish  of  tlie  river  or  the  sea — there  is  jiroperly 
the  discharge  of  the  selvage  fresli,  for  inoffensive  a|>]»lication 
on  the  snrfaee  of  the  land.  Unscientific  comnum  a«incidtnre 
gives  usually  only  one  tcjp-dressing  of  manure  a  year  (of  manure 
in  the  solid*  form),  in  w^nicli  it  wastes  in  disintefrration  by  the 
putrefactive  insanitary  decom|^K)sition,  which  makes  the  con- 
tiguity of  market  gardens  at  times  specially  offensive  and 
injurious.  Tfic  skilled  horticulturist,  the  proper  ]jlant-feeder 
for  sewage  farming,  gives  two,  three,  or  four  dressings  a  week 
to  the  vegetation  on  the  drained  and  prepai'etl  soih  as  it  may 
w^aut  to  speed  the  growth  of  wood  or  leaf,  or  to  develop 
suj»eri(ir  fruit, 

\Miere  pi|*e  distribution  is  used,  as  it  may  be  the  best  for 
rapidity  of  distribution^  over  unequal  surfaces,  at  from  a  half- 
penny to  a  penny  per  ton,  advice  was  [jarticularly  given  for  the 
large  works  at  Kugby,  as  well  as  for  farms,  that  plots  of  the 
land  shfjidd  lie  tested  by  distributions  liy  hand  or  water-carts  to 
determine  its  particular  receptivity,  and  the  extent  of  the 
pj[K'agt3  that  would  suflice  for  it.  By  the  common  neglect  of 
that  advice,  the  extent  and  the  expense  of  pijieage  has  been 
hirgely  increa-sed,  often  to  double  the  extent  of  what  would 
have  sufficed,  as  well  as  double  the  area  of  land  that  was 
iiccfled ;  and  hence  the  like  mistakes  ha%T  occurred  in  the 
works  for  li(juefied  manure  farms.  And  these  defaults  of  want 
of  skill  and  o(  eomjK'tent  science  have  been  overlooked  in  the 
common  allegation  that  sewage  farms  and  **  liquefied  manure 
farms  do  not  pay.'*  Nevertheless,  it  may  be  obser\^ed  that 
although  liquefied  manure  culture  is  a  delicate  culture,  requir- 
ing tlie  skill  of  the  horticulturist,  aiui  is  beyond  the  capacity 
of  the  common  agriculturist,  the  yield  of  the  common  lique- 
tied  ntainire  farms  has  been  from  ten  to  twenty  bushels  per 
acre  beyond  the  yield  of  common  agriculture,  with  a  real 
increase  of  jirofit.  One  detriment  to  the  linueficd  culture  has 
frequently  been  that  the  highly  superior  (|uality  of  the  produce 
ill  grass  has  l>rought  from  game  iireserves,  and  from  extraordi- 
narily long  distances,  rabbits  and  hares  which  the  farmers  were 
not  allowed  to  kill  in  their  owm  defence. 

Competent  superior  athninistratitm  would  by  competent  cen- 
tral administration,  and  by  that  alone,  protect  the  pnpulation  of 
townij  by  the  enforcement  of  the  old  common  law  responsilulities 
for  nonfeasance,  for  misfeasance,  and  malfeasance  wliich  still 
fsubsist,  although  they  may  have  fallen  into  desuetude  and  press 
for  revival. 

Insanitary  chemistry  only  pi^oposes  to  treat  **  raw  *'  sewage — 
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**  crude  **  sewage — that  is  to  say  putrefactive  sewafre,  with 
expensive  and  really  useless  disintectants.  Such  chemistry 
speaks  of  utilising  the  putrid  sewage  of  one  hundred  of  the 
pojiuhition  on  one  acre  of  soil ;  sanitiuy  science  will  now  utilise 
the  sevvi«i»<.^  of  more  thau  a  hundred  and  fifty  of  the  population 
fur  a  greatly  superior  agncnltunxl  production  on  the  same  area. 

The  people  oi  Paris  have  had  no  experience  of  any  condition 
of  sewage  except  that  of  putridity,  and  hencc^  believing  in 
none,  and  seeing  hut  h'ttle  except  the  irrigations  with  par* 
tiaily  putrid,  though  very  successful,  irrigations  at  Genne- 
villiers,  are  mucli  opposed  to  sewage  irrigations  immediately 
close  to  Paris.  Even  Dr.  ilnles  Brocard,  of  the  Academy  of 
Medicine,  who,  in  an  able  article  in  the  Revne  de»  Dewr  Monde^, 
advocates  the  removal  of  the  anarchy  of  hical  administration  in 
France,  antl  the  adoption  of  the  principle  I  projwsed  a  long 
time  ago,  of  a  centrahsation  of  a  scientific  adniinistration  for 
the  people,  in  place  of  the  centralisation  they  now  have— even 
he  gives  no  exposition  of  the  large  organic  difference  and  the 
economy  of  sewage  which  is  undecomposed  anrl  fresli.  He  has 
prohably  seen  nothing  of  it,  and  knows  no  more  of  it  than  the 
people  of  Paris.  They,  and  indeed  some  memheriii  of  the  Insti- 
tute, have  noses  vitiated  by  the  putrefaction,  and  the  common 
conditions  of  the  filth  diseases.  They  are,  therefore,  I  am  led 
to  ex[>ect,  as  yet  unprepared  to  accept  the  axiom  that  the 
condition  and  the  capacity  of  superior  legislation  and  of  local 
executive  administration  may  be  popularly  t4?sted  sanitarily  by 
the  nose.  Members  of  the  Political  Economy  Club  of  Paris, 
including  the  writer  for  the  Jofirnal  des  DehatSy  have  to  be 
iufonned,  and  to  be  impressed  with  the  great  maxim  enunciated 
by  IL  I.  Highness  the  Crown  Prince,  the  IVesident  of  the 
recent  Congress  at  Vienna,  tliat  every  subject  ba.s  a  money 
value,  and  how  largely  that  value  is  dejireciatt'd,  and  strength 
and  hap])iness  is  reduced  by  the  existing  removable  conditions 
of  insanitation. 

It  will,  I  ex|iect,  be  found  that  at  the  present  time  double 
the  exy»ense  is  being  incurred  for  disinfecting  the  sewage  made 
putrid  by  the  coin bi net!  system  in  our  Metro[K>lis,  by  throwing 
away  the  pro<iuctive  power  for  the  sustenance  of  some  two 
hundred  cows,  tiian  would  suffice  for  the  direct  application  of 
fresh  sewsige  to  thi'  land,  ami  maintaining  conditions,  desj>ite  of 
the  reiKjrt  of  Lord  BramwclTs  connnissitni  having  declared 
them  to  be  '*a  disgrace  to  the  Metropolis  and  to  civilisation.'* 

When  strijiped  of  factitious  adjuncts,  water  carriage,  instead 
of  heing  the  dearest,  mil  be  found  to  he  the  clieapest  and  one 
of  the  most  economical  methods  of  agricultural  prwhiction.  It 
k  to  be  observed  that  all  the  factitious  charges  which  have  bee  a 
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Specified — tlie  results  of  bad  legislation  and  maladministration 
by  inconipettMit  hands,  from  which,  for  the*  public  protection, 
it  ought  to  be  removed- — are  usually  passed  over  without  any 
examination*  and  are  presentetl  as  the  natural  and  necessary 
results  of  sewage  farming  that  unavoidably  render  it  more 
expensive  than  the  prevalent  ancient  methods  of  atrriculture. 
It  is  proper  to  note  these  great  fallacies,  and  submit  tihem  for 
close  examination,  as  was  done  by  the  Sanita.ry  Congress  for 
Berlin,  which  led  to  the  adoption  of  the  principle  of  the  circu- 
lation of  fresh  sewage  against  that  of  stagnation  and  putridity ; 
that  is  to  say,  of  carrying  a  constant  supply  of  pure  spring 
water  at  higli  pressure  into  every  house  and  into  every  flat  of 
every  house,  and  by  self-cleansing  house-drains  and  apparatus, 
conveying  immediately  away,  and  before  decom{x>sition  could 
commence,  the  fouled  water  into  self-cleansing  sewers,  and  by 
those  self -cleansing  sewers  conveying  it  at  once  fresh  and 
unwasted  on  to  decimed  and  prepared  land.  This  is  what  is 
buing  done  in  that  city,  tliough  somewhat  less  perfectly,  I 
btdiove,  than  might  be^  and  very  wastefully  and  slowly,  as  I 
consider,  for  the  relief  of  the  population.  The  principles  of 
sanitation  are  now,  I  consider,  so  far  establislied  that,  on  the 
plans  of  sanitary  engineers,  they  might  warrant  a  capitalist 
in  contracting  for  the  attainment  of  lar^e  results  in  the  im- 
provement in  the  healtli  and  strength  and  the  great  pecuniary 
economy  of  the  charges  of  premature  mort^dity,  and  the  exces- 
sive sickness  of  the  lower  classes  of  the  population. 


On  "  The  Sanitary    Condition   of  Water  Supplies"  by  Edwin 
Chadwick,  C.B. 

Mt  earliest  examinations  led  me  to  prefer,  beyond  all,  supplies 
of  soft  water  to  hard  water  for  the  superior  solubility  of  the  soft 
water,  for  the  saving  of  soap,  of  tea,  and  its  superior  potability 
over  hard  water.  I  do  not  remember  that  any  *juestion  of  sup- 
plies for  the  larger  cities  or  towns  in  Lancashire  came  before  our 
first  General  Board  of  Health,  unless  it  was  at  Lancaster  and 
one  or  two  places  where  suppliers  on  a  correct  sanitars^  principle 
were  carried  out  by  our  Insjiect-or,  Sir  Robert  Rawlinson,  At 
tlie  time  I  heard  of  some  infusions  of  peat  in  the  common  sup- 
plies of  tliat  [M-riod  from  the  surface  wasliingsof  lauds  1  did  not 
regard  those  infusions  as  very  serious  objections,  as  the  peat 
waa  rejjreseuted  as  containing  tannin,  an  astringent  of  incoa- 
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Fiderable  accottnt.  But  later  experiences  have  shown  that  the 
infusions  of  pent  are  seriously  injurious — -that  in  flood  peri(jds 
they  produce  serious  dysj>epsia ;  that  at  Glasgow,  Aburdeen, 
Dublin  and  Manchester,  tlurtng  the  floods  of  heavy  rains, 
when  the  supplies  are  discoloured,  thev  cannot  be  drank  with 
safety  for  two  or  three  months  ;  and  they  are  attended  with 
the  evil  of  creating  a  resource  to  alcoholic  stimulants.  It  has 
been  the  practice  of  euCTiniiers  who  slvh  not  sanitarians  to  bring 
the  water  to  the  doors  of  private  houses  in  bulk,  and  to  leave  the 
internal  di8tril)utary  apparatus  to  be  provided  by  plumbers, 
who  generally  prefer  and  provide  lead  pipes  for  its  superior 
convenience  ana  for  the  profit  of  the  exfiense.  It  fell  to  my 
owTi  son,  who  is  a  sanitary  engineer,  to  carry  out  a  new  system 
for  w(^rking  at  Odessa,  and  he  completed  it  with  the  ciipillories 
for  the  houses  entirely  with  iron  pipes.  At  all  times  soft  water 
attacks  and  decomposes  lead,  ana  I  am  informed  that  at  Man- 
chester there  has  been  a  serious  amount  of  lead  poisoning,  and 
so  it  will  probably  be  at  the  other  cities.  The  protection  is,  iron 
piping— armed  by  coating  on  Dr.  Angus  Smith's  or  other  prt>- 
cesses.  All  this  goes  to  augment  the  importance  of  soft  spring 
collections,  and  where  only  chalk  or  hard  spring  sources  are 
available,  to  having  the  whole  supply  softi^ned  by  the  imprirve- 
menta  on  Clark's  process,  as  is  now  done  effectually  at  Canter- 
bury Bushy,  and  an  increasing  number  of  other  places.  At 
these  places  water  of  eighteen  degrees  of  hardness  is  reduced  to 
not  more  than  two  or  three  degrees  of  hardness,  or  about  the 
ordinary  hardness  of  soft  water  supplies.  In  the  lake  supplies 
of  towns  such  as  Manchester,  threads  of  water  may  be  seen  in 
dry  months  running  down  the  hill  sides,  which  a  sanitarj-  engineer 
should  exiunine,  when  they  will  be  found  t-o  be  mostly  the  out- 
come of  springs,  which  should  be  carefully  collected  at  the 
outcome,  and  carried  to  a  reservoir,  whence  the  water  may  be  dis- 
tributed in  its  purity.  As  to  the  method  of  collection,  I  was  led, 
from  observation  of  the  outcomes  from  land  drainage,  to  propose 
that  method  of  collection  for  the  supply  of  the  Metro^jolis  from 
the  uncultivated  grounds  of  the  Surrey  sands.  The  method 
has  been  resorted  to  by  the  Grand  Junction  Company,  at  the 
instance  of  Mr.  Best,  a  sanitary  engineerj  attendetl  with  a 
result  never,  I  believe,  known  before  of  a  collection  of  water 
such   a  cxjndition  of  purity  m    to  need  nn   first   filtration 
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from  reservoirs,  nor  any  second  or  domestic  filtrations,  and  to 
be  in  every  way  superior  to  them.  The  first  pnictice  of  engi- 
HMni  who  are  not  sanitarians  io  the  chief  water  supplier  of  our 
Metropolis  displays  the  effects  of  ignorance  of  sanitary  science 
in  the  omission  of  a  due  regard  to  the  diverse  sanitary  effects  of 
differences  in  the  qualities  of  the  aeration  of  the  supphes.     At 
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tlie  sources  of  the  Thames  supply,  as  at  PantThoiime»  the  water 
is  flear  and  brilliant,  and  sttmes  maj  be  seen  clearly  at  the 
bottom,  some  twenty  or  thirty  feet  deep.  The  water  ilrauk 
there  is  highly  aerated  and  refreshing.  Some  way  farther  on 
the  water  was  taken  up  for  storage  in  ojjen  reservoirs.  There 
alg<E  were  generated,  and  thed  with  extraordinary  rajjidity, 
leaving  peniicious  infusions  of  decaying  animal  matter.  Taken 
from  thence  for  urban  ilistrihntion,  under  the  intermittent 
system  of  su]tply,  it  was  delivered  into  cisterns,  whence  it  stag- 
nated, was  further  de-aerated,  and  it  absorbed  town  air.  In  tlie 
lower  districts,  in  courts  and  alleys,  in  tubs  over  cesspools,  it 
absorbs  the  cess|>ool  air.  Taken  up  by  women  into  their  over- 
crowded l>edrooms,  and  kept  stagnant  in  open  vessels,  it 
absorbed  the  pernicious  foul  air  of  the  overcrowding.  Sur- 
geons who  have  perfonned  operations  there,  and  who  have 
applied  such  water  as  there  wiis  there  to  wash  their  hands, 
usually  find  their  Iiands  smell  disagreebly  until  they  are  re- 
washed.  Generally,  if  there  be  any  outbreak  of  malaria  f>er- 
vadiug  a  district,  it  is  rapidly  absorbed  by  exjiosed  st4ignant 
water,  as  in  wells,  and  peojile  are  led  to  believe  they  liave  been 
^poisoned.  In  these  several  conditions,  the  |>erson  drinking  the 
"Water  at  its  source  may  be  said  to  be  drinking  pure  and  invigor- 
ating air.  Drinking  it  after  stagnation  in  the  uncovered 
reservoir,  he  w^oidd  be  drinking  it  de-aerated,  and  with  much 
vegetable  and  animal  infusoria  and  some  decaying  animal 
matter.  Drinking  it  after  stagnation  in  a  house  cistern,  he 
would  be  drinking  inferior  town  air.  Drinking  it  after  stag- 
nation in  an  ojien  vat,  in  a  court  or  alley,  in  the  immediate 
vicinity  of  foul  cesspools,  lie  %vould  be  drinking  cesspixd  air; 
or,  after  standing  in  the  overcrowded  single  room,  he  would  be 
drinking  the  foul  and  datigerous  air  of  the  apartment*  The 
eflfective  preventive  of  such  insanitary  conditions  is  direct 
delivery  at  constant  high  pix'ssure  of  water  from  a  pure  source, 
which  preserves  the  pure  aeratum,  and  without  anv  intervening 
cisternage  or  stagnant  detention  whatever.  On  tile  occurrence 
of  the  visitation  of  the  choliTa  in  1^48*49,  we  directed  an 
examination  of  the  conditions  *)f  courts  and  alleys,  and  then 
water  sujjplies,  when  the  supposition  tlnit  the  people  did  drink 
water- — a  snj)position  very  extensively  entertained  at  present^ — 
was  treated  with  ridicule :  they  only  drank  beer.  And  this 
will  be  ftmnd  to  he  very  generally  the  conditions  of  distribution 
at  in-esent  from  tlie  old  insanitary  works.  The  families  of  the 
poorer  classes  now  also  drink  tea,  or  coffee,  or  water  after 
boiling  for  conking,  which  prevents,  or  considerably  reduces, 
their  dangers.  The  wealthy  arc  protected  by  their  Apolhnaris, 
or  other  aerated  waters,  as  their  beverages.     An  instance  is 
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stated  of  the  dread  of  water  supplies  by  the  poor,  that  a  mother 
who  was  taken  with  her  children  on  an  outing,  was  extremely 
anxious  that  they  should  not  drink  water,  and  only  beer.  The 
intake  of  water  for  the  supply  of  the  prisoners  in  the  Millbank 
Prison  was  from  the  River  Thames,  sewer  polluted,  opposite. 
A  change  to  a  supply  obtained  from  a  spring  source  at  Trafalgar 
Square,  presented  an  overwhelming  example  of  sanitary  im- 
provement in  the  health  of  the  prisoners.  In  another  paper 
submitted  to  the  Congress  I  have  presented  other  examples  of 
errors  prevalent  in  the  treatment  of  water  carriage  for  irriga- 
tion and  sewage  farming.  The  application  of  these  great  sani- 
tary improvements  for  our  Metropolis  is  at  present  impeded  by 
the  disunity  of  the  private  trading  companies,  which  distribute 
their  supplies  with  an  injurious  waste  of  not  less  than  three  out 
of  five  of  the  quantity  consumed.  I  deem  the  application  of  the 
most  advanced  sanitary  science  to  be  requisite  on  every  point 
of  the  question  of  water  supplies,  for  the  protection  of  the 
health  and  economy  of  the  population,  and  against  the  waste- 
fulness of  ignorance,  and  of  insanitary  engineering. 
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CHEMISTRY,  METEOROLOGY,  AND  GEOLOGY. 

ADDRESS 

By  August  DvvRt,  Ph.D.,  F.C.S.,  F.R.S, 

PBE9IBBNT    OF    THE    SECTIOIT. 
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In  this  jubilee,  year  there  is  a  very  general  tendency  in  those 
occupying  a  position  such  m  I  now  occupy  before  you,  to  re- 
view tht*  [progress  made  during  the  fifty  years  just  elajised  in 
the  various  sciences  to  whicli  oor  atteiitiou  will  be  directed. 
The  accomplishment  of  such  a  task  would,  however,  involve  too 
great  a  claim  on  your  time  and  [jutience,  even  if  it  were  in  my 
power  to  do  justice  to  the  theme. 

On  the  general  subject  I  will  therefore  content  myself  in 
stating  that,  as  far  at  any  rate  as  mwlern  times  are  concerned, 
sanitary  science  is,  practically,  a  product  of  the  last  fifty  years, 
and  surely  no  other  advance  in  art,  science,  or  industry  made 
during  Her  Majesty^s  reign  has  contributed  more  to  the  wt^fai-e 
and  ha]>piness  of  the  nation. 

In  tlie  following  remarks  I  shall  restrict  myself  to  two  ques- 
tions, regarding  which  I  may  claim  some  sjiecial  acquaintance, 
namely,  the  questions  of  water  analysis  antl  tiie  treatment  of 
sewage.  Both  subjects,  I  am  afraid,  have  been  frequently  t recited 
of  at  former  sanitary  congresses,  and  we  are  promised  several 
])apers  on  the  subject  to-day ;  but  as  tliey  are,  perhaps,  the  two 
must  important  €|uestions  on  which  the  chemist  can  assist  the 
sanitarian,  I  hope  you  will  bear  with  me  for  a  short  time  wliile  I 
endeavour  to  bring  some  of  the  more  salient  features  before  yoiu 
In  doing  this  1  shall  have  to  point  out  defects  in  our  present 
metluKJs,  and  shall  venture  to  point  out  directions  in  which,  in 
my  ojiinion,  further  advance  should  be  sought ;  for  I  believe 
that  the  function  of  a  CongrL^ss  such  as  this  is  not  only  the 
taking  note  of  any  progress  made,  but  also  to  stimulate  research 
and  facilitiite  further  progress.  And  now  let  us,  in  the  first 
instiince,  turn  to  the  question  of  water.  Here,  strictly  speak- 
ing, all  the  chemist  has  to  do  is  to  find  out  the  various  sub- 
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stances  contained  in  a  given  sample  of  water,  and  leave  it  to 
the  medical  man  and  sanitary  engineer  to  draw  their  ovm.  con- 
elusions,  and  apply  their  own  remedies.  8ue]i  a  division  of 
labour  would  be,  ideally,  tlie  most  perfect ;  and  it  is,  I  think, 
frequently  carried  out^  as  between  the  sanitary  engineer  and  the 
chemist  The  provinces  of  the  medical  man  and  the  chemist  are 
not  however,  as  a  rule,  kept  so  strictly  separate ;  nor  are  they, 
perhaps,  so  readily  separal>le.  The  chemist  thiLS  frequently 
usui'ps  the  functions  of  the  medical  man,  and  the  medical  man 
those  of  the  chemist ;  the  result  is  not  always  such  as  would  be 
most  desirable  or  beneficial.  As  a  chemist  1  trust  1  may  be 
pardoned  in  saying  that,  in  my  opinion,  the  fault  is  more  often 
on  the  side  of  the  medical  man  than  on  that  of  the  chemist. 
Questions,  strictly  medical,  that  arise  in  relation  to  our  ordinary 
domestic  water  supply  are,  after  all,  but  few ;  whereas,  on  tlie 
other  hand,  water  analysis  becomes  ever>'  year  more  and  more 
complicated  and  specialized,  and  requires  a  greater  and  grtvater 
amount  of  skill  and  knowledge  for  its  successful  prosecution,  so 
:inuch  so  that  the  time  seems  almost  to  have  come  for  the  setting 
op  of  a  special  class  of  cliemists  devoting  themselves  entirely  to 
the  examination  of  water. 

Thirty  or  so  years  ago  water  analysis,  I  speak  of  it  of 
course  merely  in  relation  to  its  sanitary  aspect,  was,  compani- 
tivcdy  speaking,  a  very  simple  matter.  It  consisted  mainly, 
and  I  well  remember  the  time,  in  the  estimation  of  the  total 
dry  solid  residue  left  by  the  water  on  evaporation,  of  the  loss 
suffered  by  this  residue  on  ignition,  a  loss  usually  put  down 
as  organic  matter,  and  perhaps,  a  more  or  less  rough  examina- 
tion of  tlie  natiuxH  of  the  mineral  matters  present  Gradually 
however,  as  the  influence  on  health,  exerted  by  the  quality  of 
the  water  consumed,  became  more  and  more  recognised,  tlie 
^necessity  for  a  more  complete  knowledge  of  the  matters  present 
in  a  water  required  for  domestic  use  became  increasingly  i»res- 
sing.  New  methods  of  analysis  were  devised  and  perfected 
until  at  the  present  day  we  are  in  possession  of  analytical  pro- 
cesses which,  so  far  as  the  detection  and  estimation  of  dead 
mattei's  are  concerned,  leave  but  little  to  be  desii^ed.  Without 
going  minutely  through  these  vjirious  processes,  I  may  be  per- 
mitted to  glance  shortly  at  some  of  them,  mainly  however  in 
regard  to  the  various  constituents  which  it  was,  or  is,  desired  to 
estimate. 

The  various  substances  found  in  a  water,  as  far  as  they  are 
of  interest  to  the  sanitarian,  may  be  roughly  divided  into  three 
classes.  Firstlp,  mineral  mattei*s  derived  solely  from  the  soil  or 
rock  through  whieh  tlie  water  has  percolated;  ^ecoyuUi/^  mineral 
matters  derived  either  directly  from  organic  matter^  such  as 
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nitnc  acid  and  ammonia,  or  which,  as  being  frequently  found 
associatinl  with  certain  kinds  of  organic  niatten*,  indicate  hy 
their  jiresence  the  probable  or  possible  [)olhition  of  the  water 
by  these  or<raiiic  matters,  such  as  chlorine  and  phosphoric  acid^ 
always  associated  with  the  urine  of  men  and  animals ;  and 
ihinlhf,  organic  matters.  Liviuc  organisms  I  leave  out  of  cou- 
sideration  for  the  present. 

lu  regard  to  matters  falling  into  the  first  class,  little  or  no- 
thing need  be  said  here,  for  unless  they  are  present  in  excessive 
proportions  they  need  not,  as  a  nile,  trouble  the  sanitarian.  I 
of  CiJiirse  exclude  from  this  general  statement  all  distinctly 
poisonous  mineral  matters  occasionally  found  in  potable  waters, 
and  also,  for  the  present,  such  mineral  matters  as  may  exert  au 
injurious  action  on  the  materials  w\ih  which  the  water,  in  the 
course  of  domestic  use,  is  brought  into  contact- 

The  next  class,  namely,  those  mineral  matters  directly  derived 
from  organic  matters,  nr  those  the  presence  of  which  indicates  the 
probalile  presence  of  organic  matters^  offers  howeyer  far  greater 
difficulties;  not  so  much  in  regard  to  the  analytical  processes  to 
he  employed  as  in  the  interjiretation  to  be  put  on  the  results 
obtained.  This  latter  point,  though  by  no  means  tlie  only,  is  by 
far  the  main  difficulty  we  have  to  deal  with,  and  veiy  serious 
differences  regarding  it  exist  among  analysts.  The  matters 
falling  into  this  category  are  mainly  nitrie  acid^  ammonia^ 
chlorine  aiul  phosphoric  acid,  and,  in  a  minor  degree,  sulphuric 
acid  and  the  alkali  metals,  sodimn  and  potassium. 

A'ifric  acid. — This  was  early  recognized  as  a  most  important 
feature  in  a  sanitaiy  analysis  of  water»  and  there  is  probably 
no  single  point  connected  with  water  analysis  regarding  which 
80  many  analytical  processes  have  been  elnboniteil,  or  wliich  has 
raised  more  discussion  in  relatiua  to  the  significance  of  the 
indications  furnished.  As  i*egards  the  pruceisses  used  for  ita 
quantitative  estimation  1  need  not  trouble  you  here,  they  may 
be  fouuil  fully  described  in  many  books  and  papers,  and  it  must 
suffice  to  say  that  the  analyst  tias  a  choice  of  a  number  which 
fulfil  all  requii-ements  as  regards  accuracy  and  ease  of  execution. 
The  choice  of  any  particular  process  is  greatly  a  question  of 
trainuig  anrl  convenience.  As  far  as  I  myself  am  concerned, 
the  process  I  chit-tly  employ  is  the  indigo  process,  wiiich,  when 
carefully  conducted,  is  accurate  enough  for  all  j)ractical  j>urposes. 
Wht'U  however  we  come  to  the  lutLTpretation  of  the  auaMical 
data  obtained,  difficulties  begin  to  crowd  ufjon  us.  In  the  first 
place  very  few,  if  any,  uufiol luted  \^'aters  are  found  free  from 
nitric  acid,  and  tlie  mere  presence  of  this  acid  cannot  be  taken 
as  of  any  significance,  and  (pmntity  has  to  be  taken  into  account. 
The  question  thus  presents  itself,  how  does  this  uitric  acid  get 
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into  tlic  water  *?  Now,  in  the  first  place,  rain-water,  which  is 
the  source  of  all  our  wells,  spring  or  river  water,  always  contains 
traces  of  nitric  acid,  an<I  this  nitric  acid  is  probahly  produced 
mainly  by  purely  physical  ai^encics.  The  nitric  acid  from  this 
source  is,  however,  as  far  as  we  know  at  present,  the  only  nitric 
acid  thits  produced^  and  its  amount  is,  fortunately,  extremely 
small,  not  more  than  a  few  ]uindre<iths  of  a  *rraiu  per  gallon 
on  an  average.  The  presence  of  this  nitric  acid  clearly  cannot 
be  taken  as  indicating  organic  jkdiution.  The  main  imaritity 
of  the  nitric  acid,  however,  is  derived,  there  can  I  tliink  be 
no  doubt,  from  nitrogenous  organic  matters,  chiefly  of  animal 
origin,  which  have  been  decomposed  or  destroyed  by  the  vital 
action  of  certain  micro-organisms.  It  would  thus  appear  that 
whenever  we  find  more  than  a  mere  trace  of  nitric  acid  in 
a  water,  we  should  be  justified  in  concluding  that  the  water 
under  consideration  had,  at  some  previous  stage  of  its  history, 
been  |H>llut^d  hy  nitrogenised  organic  matters,  mainly  of  animal 
ongin,  or,  as  in  the  case  of  water,  these  matters  are,  practically, 
mainly  derived  from  sewage  or  surface  dminage,  tliat  the  water 
had  been  polluted  by  sewage  or  drainage  from  manured  land 
or  some  sunilar  source. 

It  was  this  consideration,  I  suppose,  which  led  Prof.  Frankland 
to  use  the  expression,  "  previous  sewage  contamination/'  for 
which  he  has  been  so  severely  criticised  by  many. 

Now  in  great  measure  I  agree  with  Prof.  Frankland  in 
the  notion  this  term  was  intended  to  express,  althougli  in  its 
practical  application  it  requires  some  modification  and  caution, 
riiis  modification  is  rerjuircd  because  we  are  acquainted  with 
certain  waters  which  contain  ap]>reciable  (juantities  of  nitric 
acid  in  excess  of  that  derivable  from  rain-water,  and  which, 
nevertheless,  from  their  position*  depth,  &c.,  cannot  possibly 
have  been  subjected  to  any  recent  polhition  hy  sewage  or  drain- 
age from  maniu*ed  lanti,  &c.,  and,  therefore,  as  applied  to  such 
waters,  tlie  term  is  somewhat,  not  to  say  entirely,  misleading. 
Not  but  tliat  I  r*elieve  that  even  in  these  cases  the  nitric  acid 
is  derived  from  nitnigenised  auimul  matter  by  the  iuterventiou 
of  micro-organisms  ;  but  this  animul  matter  is  not  of  recent 
origin,  and  may  have  been  deposited  contemporaneously  with 
the  chalk  itself;  it  certainly  is  not  derived  from  any  recent 
sewage. 

\\  e  are  thus  reduced  to  this  i>osition :  the  presence  of  nitric 
acid  by  itself,  even  when  in  appreciable  t|uantity,  camiot  he 
taken  as  indicating  sewage  pollution  (wh^n  I  speak  of  sewage 
pollution  1  do  not  mean  merely  tlie  liqnitl  fluwing  in  our  sewers, 
but  any  organic  matters  derived  from  a  similar  source).  Wliat 
tlien  is  the  amount  of  this  acid,  which,  when  found,  must  be 
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taken  as  proving  such  pollution!  I  shall  try  to  answer  the 
ijuestion,  as  far  as  1  can,  later  on. 

A}nmonia. — Tliere  is  swell  a  concensus  of  opinion  regarding 
anunonia  that  I  will  pass  it  over,  and  mert^ly  indicate  an  t'xcej)- 
tion  to  the  general  rule  which  1  know  sometimes  misleads 
analysts. 

In  some  cases  waters  contain  considerable  proportions  of 
ammonia  derived  from  nitric  acid,  probably  due  to  the  reduc- 
tion of  the  latter  by  micro-organisms,  sometimes  by  the  metal 
pipes  conveying  the  water.  In  such  cases,  the  presence  of 
ammonia  therefore  does  not  indicate  more  than  the  nitric  acid 
would  have  done ;  this  is  the  case,  for  example,  with  some  of 
the  London  chalk  water. 

Chlorme.^-T]us  is  one  of  the  most  important  of  the  purely 
niineral  constituents  to  take  into  consideration,  in  judging  the 
<[uality  of  a  water;  chlorine,  as  before  stated,  being  a  con- 
stant constituent  of  urine,  and  one  which,  unlike  some  otlier 
mineral  matters,  when  once  it  has  fouud  its  May  into  the  water* 
remains  there  and  can  be  traced  with  certainty.  In  our  endea- 
vours, however,  to  draw  conclusions,  the  same  difficolties  confront 
us  as  we  found  in  the  case  of  nitric  acid.  Chlorine  is  present  in 
watei's,  its  amount  varies  greatly  even  in  unpolluted  waters, 
according  to  the  character  of  the  soils  or  geological  formations 
from  which  the  water  is  derived,  or  even  according  to  its 
geogra|diical  positions.  Thus  water  from  wells  or  springs  in 
tlie  neighbourhood  of  the  sea,  or  of  tidal  rivers,  even  though 
considerably  above  high  water,  but  within  the  influence  of 
spray  carried  by  winds,  frequently  shows  an  amount  of  chlo- 
rine greatly  in  excess  of  what  it  would  be  if  removed  from 
these  influences* 

Phosphoric  acid. — Tliis,  like  chlorine,  is  a  characteristic  con* 
stituent  of  urine,  and,  like  the  substances  just  considered,  is 
also  found  in  every  natural  water,  but,  unhke  these,  it  is, 
according  to  my  experience*  rarely  or  never  found  in  any  notable 
quantity  in  a  pure  unpolluted  water.  The  presence  therefore 
of  phosphoric  acid  in  anything  l>eyond  minute  traces,  is  in  my 
o}iinion,  perhaps  the  strongest  evidence  we  can  obtain,  from 
niineral  matters  alone,  that  the  water  under  considerntion  is 
polluted  by  sewage.  In  the  long  series  of  analyses  which  I 
made  some  years  ago  in  conjunction  with  Dr.  Cor}%  for  the 
Medical  Department  of  the  Local  Govemment  Board,  I  could 
not  unfrequently  pick  out  the  polluted  sani[jles  by  the  fact  of 
tlieir  containing  a  greater  proportion  nf  phosphoric  acid  than 
the  unpolluted  water,  even  wln-n  all  other  analytical  methods 
failed  to  bring  out  any  clear  distinction.  But  although  the 
presence  of  phosphoric  acid  in  any  notable  i|uantjty  may  be 
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tsken  as  one  of  the  strongest  proofs  of  pollution,  its  absence 
mnst  not  be  taken  us  provin*^  the  absence  of  y)ollution,  for  there 
are  many  natural  causes  at  work  tending  to  the  removal  of 
phospliuric  acid. 

The  Alkali  Metals,— In  relation  to  these  1  will  merely  state 
that  whereas  sodium  is  the  greatly  predominating  alkali  in 
the  urine  of  men,  the  urine  of  horses  and  cattle  contains  a 
considerable  proportion  of  potassium,  and  hence  a  careful 
estimation  of  these  two  alkali  metals  in  a  polluted  water  may 
sometimes  enable  us  to  find  out  tlie  jiarticnlar  source  of  its 
pollution.  In  some  cases  this  may  be  of  importance  from  a 
SAnitary  point  of  view* 

The  presence,  or  absence,  of  the  various  mineral  matters  so 
far  considered  is,  however,  of  interest  mainly  as  tlirowing  light 
on  the  previous  history^  of  the  w^ater.  In  themselves  they  are 
not  injurious,  and  uiuloubtedly  a  water  may  be  jwrfectly  whole- 
some iu  spite  of  its  containing  considerable  quantities  of  tliese 
various  matters.  So  much  so  is  this  the  case  that,  as  is  well 
known,  one  of  our  foremost  water  analysts,  in  judging  of  the 
suitability  of  a  water  for  drinking,  practically  ignores  the 
presence  of  most  of  them,  notably  that  of  nitric  acid.  This 
is  bad  enough  in  the  hands  of  a  master,  but  in  the  hands  of  his 
followers  it  leads  to  serious  mistakes.  For,  although  these 
animal  matters  throw  light  mainly  on  the  past,  they  also  enable 
us,  to  a  great  extent,  to  read  the  futurL^  A  water  containing 
these  matters  in  certain  proportions  must,  at  some  previous 
period  of  its  flow,  have  been  contaminated  by  animal  matters, 
or  what  comes  to  the  same  thing,  must  have  passed  through 
soil  thus  contaminated.  In  its  passage  through  soil  or  rock 
tho  organic  matters  are  removed  or  changed  into  mineral 
matters,  some  of  which  remain  in  the  water  ami  testifv  to  the 
prior  presence  of  the  organic  matter.  The  mineral  matters 
with  which  the  organic  matter  was  associated  also  remain  in 
greater  or  less  proportion  in  the  water.  Now  it  is  well  known 
that  this  destruction  of  the  organic  matters  depends  upon  a 
variety  of  circumstances,  such  as  the  amount  of  pollution, 
temperature,  aeration  of  the  soil,  <fec.,  &c.  These  conditions 
var>'  during  the  seasons  of  the  year,  and  also  from  year  to  year, 
anti  hence  a  water  which  at  one  time  contains  these  mineral 
matters  only  may,  at  another  time,  contain  the  organic  matters 
from  which  these  were  derived,  or  with  which  they  wore 
associated.  These  mineral  matters  therefore  indicate  the  possl- 
bilit>%  in  some  cases  the  absolute  certainty,  that  the  water  in 
wliich  they  ait?  found  will,  at  some  other  period,  be  charged 
with  organic  matter.  It  is  tiiis  considuration  that  gives  impor- 
tance to  these  mineral  matters  in  water  analysis. 
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It  is,  however,  the  proportions  of  actual  ornranic  matter  present 
in  judging  of  tlie  fitness  or  otlierwise  of  a  sample  of  watvi*  which, 
for  domestic  use,  has  been,  and  fstill  is,  our  chief  guide.  Various 
processes  have  been  devised  to  enable  the  analyst  to  fomi  some 
ai»proxiuiate  e.stiiuate  of  the  amount  of  organic  matter  present 
in  a  water,  but  no  process  as  yet  known  enables  him  to  dt»t<?rminc 
its  absolute  quiiutity.  The  old  process,  namely,  of  heating  the 
dry  residue  to  a  red  heat  and  finding  the  loss  it  sustained  thereby, 
has  now,  I  suppose,  been  universally  discarded  as  us^eless  for  tho 
purporse,  Keverthelefvs,  for  all  tliose  at  least  wlio  do  not  employ 
the  organic  carbou  and  nitrogen  process,  the  sim|>le  ignition  of 
the  dry  residue  often  pelds  valuable  results,  A  pure  wat-er  re- 
sidue is  white  and  does  not  change  colour  on  heathig.  A  residue 
from  a  water  containing  organic  matter  is  usually  more  or  less 
yellow  or  brown  ;  it  darkens  or  Idackeus  on  heatings  but  becomes 
wliite  on  continued  ajjplication  of  heat,  the  carbon  gradually 
burning  off.  Carbon  deriveil  from  vegetable  sources  generally 
burns  off  readily,  whereas  the  caj*lM>ii  derived  from  animal 
sources  usually  burns  off  with  difficulty.  For  myself  I  never 
omit  this  simple  | process. 

The  next  process  in  point  of  time,  and  which  is  still  in  use, 
is  what  is  known  as  the  permanganate  process,  the  object  of  the 
process  being  the  estimation  of  the  amount  of  oxygen  which  the 
organic  matter  present  is  capable  of  abstracting  from  a  solution 
of  permanganate ;  and  from  this  forming  some  sort  of  esti- 
mate as  to  the  amount  or  natnre  of  the  organic  matter  presents 
Many  chemists  have  worked  at  this  process,  but  the  modification 
which  in  ray  opinion  gives  the  best  results  consists  in  acting  on 
the  water  with  the  permanganate  and  acid,  in  a  sto]>])ered  bottle 
and  at  a  given  tem[>erature.  The  advantages  gained  by  this  are  : 
1st,  all  influence  which  the  atmosphere  of  the  laboratoiy  may 
have  on  the  permanganate^  solution  is  excluded,  and  no  correc- 
tion for  it  is  necessaiT ;  2nd,  the  j>rt*&ence  of  even  considerable 
projwrtions  of  chlorides  does  not  ])revent  the  application  of 
this  test,  even  sea  water  may  be  tested  ;*  and  3rd,  uniformity  of 
temjKfratiu'e  insures  miiformity  of  results — and  strictly  compa- 
rative results.  A  modification  of  this  jirocess  employed  by  some, 
namely,  boiling  the  acididated  water  m  a  flask  with  |x»rmanga- 
nat^  solution  for  ten  minutes,  is,  as  a  rule,  quite  inadmissible, 

•  The  hydrochloric  acid  liberated  from  the  chloridea  by  the  salphuric  add 
deoompoaeti  penuiuigiiaate,  and  chioriae  la  produced.  When  the  process  U 
carried  00  in  an  oitcn  Tesael  raucb  of  this  chforine  eacapea  ioto  the  air,  and  is 
lost ;  il  however  a  closed  bottle  is  employed  the  chlorine  is  retained,  and 
when  at  the  end  icnlide  of  |totttsaumi  ia  added  for  the  puriK^s©  of  csstimating 
the  amount  of  perniangjuiate  remaiuing,  this  chtoriii©  liberates  as  much  ioJioe 
aj  the  imrmanpunate  wuuJd  hnve  done  which  wait  destroyed  iu  iU  prodnctiua, 
and  b  thus  estimated  in  tenuB  of  permanganftte. 
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for  chlorides,  under  the  conditions  of  the  experiment,  decompose 
perman^Gjanjite,  and  tlie  chlorine  thereby  produced  is  exjjcllcd  by 
the  bulling,  and  appears  in  the  final  result  as  organic  matter.  This 
perinauganate  process  does  not  give  us  the  actual  amount  of  or- 
ganic matter  contained  in  the  water  examined,  nor  will  it  give  us 
even  the  relative  proportions  of  organic  matter  coutaiufd  in  dif- 
ferent watei's,  unless  the  nature  of  the  organic  matter  is  the  same, 
for  different  kinds  of  organic  matter  absorb  widely  diiferent 
proportions  of  oxygen  from  permanganate.  If,  however,  the 
nature  of  the  organic  matter  h  the  ?ame  this  process  gives  us 
relative  quantitative  results.  Moreover,  as  I  hope  I  sluiU  be 
able  to  show,  it  is  not  so  much  the  absolute  proportion  of  organic 
matter  as  the  relative  proi^rtion  of  oxygen  absorbed,  that  is  of 
value  as  a  guide. 

The  next  jiroccss  in  point  of  time  is,  I  believe,  the  so-called 
albuminoid  aTumonia  process  proposed  by  Wanklyn,  Chapman 
and  Smith.  This  process  has  for  many  years  enjoyed,  and  still 
enjoys,  a  very  wide  popularity  in  this  country,  in  spite  of  tlie 
frequent  attacks  to  which  it  has  been  Rubjecte<J,  Tbis  popu- 
larity is  owing  in  the  first  place,  I  have  no  hesitation  in  saying, 
to  the  intrinsic  merits  of  the  process,  but  in  the  second  place 
undoubtedly  to  the  comparative  ease  with  which  it  can  be  ap- 
plied ;  and  let  us  not  be  too  ready  to  sneer  at  those  making  use 
of  a  process  because  it  is  easy  to  carr}"  out.  Ease  of  manipida- 
tion  often  means  accuracy  of  results,  or  at  least  uniftunnity  of 
results,  which  in  most  analytical  processes  is  the  great  desider- 
atum. The  albuminoid  ammonia  process  gives  us,  as  most  of 
you  will  know,  in  the  first  place  the  amount  of  free  ammonia 
present  in  the  water,  and  in  the  second  jdace  a  certain,  or  per- 
haps I  should  say  an  uncertain  propjrtion  of  the  organic  nitrogen, 
also  in  the  form  of  ammonia,  and  this  latter  is  kncnvn  as  albumi- 
noid atnmonia.  The  |iroportion  of  the  total  nitrogen  yicbk'tl  in 
this  form  by  varifJUH  kimls  of  organic  matter  undoubtedly  varies 
within  very  wide  limits,  and  it  would  be  easy  to  make  up  two 
samples  of  water  of  which  the  one  containing  the  least  amount 
of  organic  matter  would  yield  by  far  the  great^^r  projiortion  of 
albiimiuiiid  ammonia.  In  practice  however  this  objucttou  loses 
mucb  of  its  force.  The  organic  matters  fmnid  in  natural  waters, 
although  no  doubt  they  differ  from  each  other,  do  not  range 
til  rough  the  whole  series  of  organic  compoumls  and,  as  a  rnh*, 
show  a  considerable  degree  of  similarity,  particularly  when 
waters  from  similar  sources  are  compared  with  each  other,  and 
the  experienced  analyst  will  not  easily  be  misled  by  such  ViU"ia- 
tion.  Aloreover,  let  me  emphasize  once  again,  that  oui'  estimate 
of  the  t|uality  of  a  water  de[iL'nds,  in  great  measure,  on  a  com- 
poriftoii  between  similar  waters. 
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The  last  process,  as  applied  to  non-living  organic  matter  con- 
tained in  water,  I  propose  to  glance  at,  is  the  so-called  organic 
carbon  and  nitrogen  process  devised  by  Professors  Fraukland  and 
Armstrong.  The  process,  when  earned  out  skilfully,  gives  very 
good  results  as  far  as  organic  carbon  is  concerned;  the  results  are 
less  satisfaetorr  in  regard  to  organic  nitrogen,  particularly  in  the 
presence  of  mucli  nitric  acid.  The  process  docs  not,  as  little  as 
those  pre\nously  considered,  give  ua  the  actual  amount  of  organic 
matter  contiiiued  in  the  water  analysed,  inasmuch  as  it  takes 
account  of  only  two  of  the  elements,  but  those,  certainly  the  most 
characteristic,  and  leaves  the  rest  out  of  consideration.  It  gives 
us,  howevc^r,  w^th  a  considerable  degree  of  acciu-acy,  the  actual 
amount  of  one  of  the  two  elements,  namely,  the  carbon,  and 
that  of  the  second,  the  nitrogen,  with  a  more  or  less  close 
approximation  to  the  truth.  In  this  respect  the  process  has 
certainly  the  advantage  over  those  previously  considered.  This 
advantage  is,  however,  at  present,  to  a  great  extent  neutralized 
by  the  fact  that  the  material  at  our  disposal  whicii  can  serve  as 
a  guide  is  incomparablv  smaller  than  that  available  in  regard  to 
the  other  two  processes  ;  an<l  alstt  by  the  far  greater  trouble  and 
difficulty  involved  in  its  ajtplication.  The  former  disadvantage 
will  probably  gradually  diminish  ;  the  latter,  however,  will 
remain,  and  will  act  as  a  bar  against  its  general  adoption,  as 
long  at  least  as  its  superiority  over  the  other  process  alluded  to 
as  a  method  of  practical  water  analysis,  is  not  definitely  estab- 
lished, which  can  hardly  be  said  to  be  the  case  at  present. 

Not  improbably  the  estimation  of  organic  carbon  and  of 
organic  nitrogen  will  in  future  be  carried  out  in  two  uj aerations. 
Both  estimations  will  thereby  g-aiu  in  accui'acy,  and  the  two 
processes  can  be  carried  out  more  ix'adily  in  ordinary  analytical 
lalxjratorles  than  can  the  original  process.  Detmar's  process  for 
organic  carhou  and  nitrogen  j  Dupre  and  Hake's  organic  carbou 
process ;  Kjeldahrs  organic  nitrogen  process. 

Thus  far  the  analytical  processes  shortly  passed  in  review 
deal  with  mineral  and  non-living  organic  matter  merely,  and  on 
the  whole  they  fulfil  the  object  for  which  they  were  devbed  in 
a  veiy  satisfactory  manner.  When  once,  however,  it  was 
recognised  that  the  injurious  efFect^^  produced  by  the  drinking 
of  impure  water  were  due  not  so  much  to  the  dead  organic 
matter  it  contained  as  to  the  presence  in  it  of  living  organ- 
isn»s,  the  importance  to  be  attached  to  the  dead  organic  matter 
naturally  diminished. 

This  d^ml  organic  matter  hence  has  occupied  a  position  prac- 
tically similar  to  that  previously  occupied  by  nitric  acid,  chlorine, 
i^c,  that  is,  the  presence  of  the  dead  organic  matter  might  ia 
most  cases  be  taken  as  an  indication  of  the  presence,  or  p<jssibl« 
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presence,  of  living  organisms  also.  It  was  tKen  tliat  doubts 
befran  to  be  exprensed  as  to  tbe  value  of  wattr  aualy.si:<:  some,  I 
believe,  going  so  far  as  to  deny  its  value  altogetlier.  This  doubt 
Ls,  I  think,  best  expresscfl  by  Dr.  Buchanan  in  his  report  to  the 
Ln^al  Grnvenunent  Board  for  1881.  In  this  he  states,  ^' Tiie 
chemist  can,  in  brief,  tell  us  of  impurity  and  hazard,  but  not  of 
purity  aad  safety.  For  information  about  these  we  must  go,  by 
the  aid  of  what  Ihe  cliemist  has  been  able  to  teach  us,  in  search 
of  the  conditions  siirrouudiug  water  coui'sea  and  affecting  water 
services.*' 

Now  taken  in  the  abstract  there  can^  I  think,  he  no  doubt 
that  Dr.  Buebannn  is  right ;  but  in  practice  this  principle 
should  not  be  applied  too  rigidly.  There  can  of  course  be  no 
doubt  that  an  artificially  polluted  water  may  be  prepared  which, 
while  containing  an  amount  i»f  infectious  material  which  would 
render  the  water  dangerous  to  those  drinking  it,  would  yet  be 
passed  as  pure  by  the  analyst.  In  practice,  however,  such 
cases  ver}'  rarely  occur,  and  ought  never  to  occur.  As  a  general 
rule  the  proportion  of  infectious  matter  that  finds  its  way  into  a 
well  or  water-course  h  extremely  small  compared  with  the 
amount  of  non-infectious  matter  that  finds  its  way  into  the 
same;  and  hence  whilst  the  analyst  might  be  unable  to  discover 
the  presence  of  the  infectious  matter^  if  it  alone  were  present, 
he  will  a^  a  rule  have  no  tbfficulty  in  detecting  the  presence  of 
organic  matter,  or  of  products  of  Hs  decompi>sition  or  those 
accompanpng  it,  flue  t*)  the  far  larger  proportion  of  non-infec- 
tious matenal  which  has  entered  the  well  or  water-course,  &c. 
Such  cases  as  tliat  of  the  well  at  Caterham  are,  it  is  to  be  hoped, 
extremely  rare.  They  are  of  the  utmost  value  as  showing  how 
small  a  proiiortion  of  infectious  matter  may  prove  dangerous, 
but  they  must  not  be  taken  as  proving  that  chemical  analysis  by 
itself  is  valueless.  They  should  liowever  teach  this  lesson  to 
the  analyst :  whenever  his  analysis  shows  him  umhmbttjd  indi- 
cations of  present  or  past  pollution  he  should  ciindemn  the 
water,  or  rather,  I  should  say,  he  should  condemn  the  well  or 
spring,  <&c.,  from  which  the  water  came,  bearing  in  mind  that 
tlie  non-infectious  matter,  the  jiresence  of  which  can  be  [>roved, 
indicates  the  possibility  of  the  presence  of  infectious  matter, 
the  |>rcsence  or  absence  of  which  he  cannot  at  present  demon- 
strate. 

The  question  yet  remains  to  be  answered  :  when,  if  ever,  are 
we  justified,  from  the  results  of  chemical  analysis,  in  pronoun- 
cing a  water  free  from  fKjUution  and  safe,  and  when  iniL«it  we 
pronounce  it  polluted  and  unsafe?  This  lies  at  the  root  of  the 
matter,  and  is  by  far  the  most  difficult  question  that  comes 
before  the  analyst     The  mere  working  out  of  an  analysis  is. 
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conijmratlvelj  spenkln^j,  fi  simple  matter :  it  is  the  trae  inter- 
pretation of  the  results  obtained  that  tasks  the  knowledge  and 
experioncf  of  the  analyst. 

This  difticulij  was  felt  ven^  early  in  the  progress  of  water 
analysis,  aiul  many  attemjits  liave  been  made  to  overeonie  it  bj 
laying  down  certain  genemi  standards  to  judge  by^  and  waters 
wei*e  divided  into  guotl,  bad  and  indifiFerent, 

Against  the  setting  up  of  such  general  standards  I  have 
ah-eatly  repeatedly  raised  my  voice,  and  wish  to  do  so  again 
before  this  Section.  All  such  standards  are  fallaeious  :  they 
fiene  oidy  as  crutches,  so  to  speak,  for  the  ignorant  to  lean  on; 
the  cluMuist  who  tliorougidy  knows  his  work  does  not  retjuire 
them,  and  those  who  do  require  tliem  are  not  fit  to  undertake 
water  analysis  at  all.  It  is  the  existence  of  these  general 
standards  that  so  frenuentfy  leads  to  mistakes.  One  sample  of 
water  is  coudenmed  because  it  (*ontaius  a  little  more  organic 
carbon,  or  yields  a  little  nutre  albuminoid  annnonia,  or  absorbs 
a  little  more  oxygen  from  perniauganate  than  has  been  laid 
dow^n  as  a  standard,  while  anotlier  water  is  cheerfully  passed 
because  in  these  jjarticulars  it  falls  within  the  standard  ;  and 
yet  the  first  water  may  be  perfectly  wholesome  and  unpolluted 
in  the  proper  sense  of  the  term,  while  the  second  maybe  entirely 
unfit  for  use.  As  hmg  as  we  are  dealing  with  definite  com- 
pounds or  with  non-living  organic  matters,  however  injurious 
they  may  be,  it  is  always  ptissilde  to  state  a  quantity  below 
which,  if  taken,  they  will  not  jirove  injurious ;  and  general 
standards  may  have  been  of  use.  The  nuiment  however  tliat  we 
are  dealing  with  livhig  organisms  capable  of  self-multiplication, 
this  ceases  to  be  the  case,  for  what  may  he  an  infinitesimal 
quantity  in  the  water  may  become  a  dangerous  quantity  in  the 
body  of  the  consumer.  As  long  however  as  we  cannot  by 
analysis  detect  the  iafeetitnis  living  uuitter,  we  must  have  some 
guide  for  drawing  correct  conclusions  fi'om  the  results  of  our 
analysis ;  and  even  should  w*e  gain  this  j>owcr,  chemical  analj^sis 
and  the  necessity  of  its  true  interpretation  will  not  lose  their 
vaUie;  and  in  fact  the  analyst  wdio  bases  his  conclusions  solely 
on  the  presence  or  absence  of  dangi-nms  organisms,  commits  the 
same  mistake  as  he  who  only  regards  organic  matter  and  neglects 
mineral  matter  derivtMl  from  oi'gauic  matter.  For  at  the  time 
of  examination  a  water  may  nr»t  contain  any  infections  matter 
but  may  nevertheless  show  signs  of  general  pollution,  and 
thereby  show  that  infections  matter  may  tind  its  way  int^i  the 
water.  What  guide  then  do  I  recommend  t  For  some  kind  of 
eruide  we  nnist  Imve.  This  guicte  was  first,  I  believe,  strongly 
insisted  on  by  my  friend  Mr.  Ilehrier  and  myself,  in  a  paj>er 
read  before  the  Society  of  Public  Analysts  in  February,  188^. 
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It  is  the  conformity  of  the  water  to,  or  lis  divergence  from, 
the  <;uiR'nil  character  of  the  waters  of  the  district  from  which 
it  comfs,  or  of  the  geological  formatinns  from  which  it  springs, 
which  from  their  position  and  surroundings  may  fairly  he  taken 
as  unpoUuted.  In  other  words,  district  standards  instead  of 
general  standards  should  he  used.*  This  of  course  implies  a 
knowledge  of  district  standards,  anrl  these  are  not  always  easy 
to  obtain,  and  the  ohtaining  of  them  frefjnently  necesjsitat-ea 
the  co-operation  of  the  Sanitary  Engineer  to  select  tlie  unpol- 
luted samples ;  such  co-operatitm  is  in  everj^  respect  dcsirahle, 
and  should  always  he  had  recourse  to  in  important  cases, 
I  freely  confess  that  I  have  reiJeatedly  been  saved  from 
error  by  such  eo-tiijerations.  District  standards  might  also  he 
obtained  if  analysts  in  all  parts  of  the  country  would  freely 
communicate  their  anal\iical  results  to  their  professional 
brethren.  In  the  pajier  pre\'ii>usly  referred  to  we  ap|»ealed  for 
co-o}>eration  in  the  estal>lishnient  of  such  standards  to  the 
members  of  our  Society ;  professional  jealousy,  however,  stands 
in  the  way.  Perhaps  this  Society  might  give  effective  aid 
towards  the  accomjdishment  of  so  desiral)le  an  object  by 
collecting  and  publishing  standard  analyses  from  all  i>arts  of  the 
country  from  which  they  are  ohtainalde.  By  the  aid  ttf  such 
district  standards,  the  analyst  has,  as  a  rule,  no  dirtieulty  in 
giving  an  opinion  regartUng  the  purity  or  impurity  of  any  water 
submitted  to  him,  although  he  may  not  be  able  to  prc^>ve  the 
presence  or  absence  of  infectious  matter.  In  the  before  men- 
tioned paper  sevend  series  of  analyses  artv  given  of  water 
cnllecteu  along  the  Undercliff,  I.W,,  which  clearly  demonstrate 
the  pollutud  character  of  waters  which,  on  the  sti*ength  of  any 
conceivable  general  standard,  would  have  been  pronounced  as 
perfectly  pure. 

1  cannot  lea\'o  this  subject  without  recording  my  high 
appreciation  (►f  the  value  in  this  respect  of  the  sixth  Report 
01  the  Royal  Commission  on  Rivers  Pollution. 

Biological  Methods, 

I  have  alreaily  several  times  Iiad  occasion  to  allude  to  the 
fact  tbat  the  injurious  effect  oi  polluted  water  is,  in  all  proba- 
bility, not  to  say  certainty,  due  to  the  presence  in  it  of  living 


*  It  is  of  course  desirable,  when  pK}asibt€i,  to  collect  the  waters  to  he  used  ss 
standards  simultaneouBly  willi  the  susi-iected  sample;  but  tbis  is  not  abso- 
lutely Dec«88ary.  It  is  one  of  the  chiiract«ri»lic  features  of  unpolluted  woters, 
particularly  in  the  case  of  deep  wells,  to  remoiu  practically  uuifL>rm  in  cora- 
pisition  through  considerable  periods  of  time,  aud  a  carefully  chud^u  di^itrict 
standard  will  Sierefore  remain  available  for  some  lengtli  of  timtj. 
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organisms.  Attempts  have  acconlingly  been  made  to  detect 
these  organisois,  and  a  eoasideruble  degree  of  success  has  been 
achieved  id  this  direction.  Most  careful  water  analysts  have 
ftjr  many  years  been  accnstomed  t<>  the  nse  of  the  microscope 
in  the  examination  of  water,  and  very  of tc*n  vahiahle  rosults 
were  thereby  oht^inecL  The  first,  however*  who,  so  to  speak, 
aided  the  microscope  by  adding  a  cultivating  material  to  the 
water  was,  I  believe,  Mn  Charles  Heisch,  Mr,  Heisch  added 
some  pure  cane  sugar  to  the  water  and  examined  the  fungus 
ft)iind  growing  in  sewage  polluted  water,  in  consefjuence  of  this 
addition,  miertiscopically.  The  process  has  xjuite  recently  been 
again  taken  up  with  promising  results.  The  best  known 
biological  method  is,  however,  that  brought  forward  by  Pro- 
fessor Koch,  of  Berlin,  which  consists  in  adding  a  small  but 
kiioi^^i  quantity  of  the  water  under  examination  to  a  gehitin- 
iziug  cultivating  material.  This  mixture  is  spread  on  glass 
slides  and  examined  after  a  time.  If  the  water  is  free  from 
organisms  no  growths  make  tlieir  ap|>earance  in  the  culti- 
vating material,  whereas,  if  the  water  contained  any  living 
organismsj  or  the  germs  of  such  organisms,  these  will  grow  and 
multinly,  and  thus  become  visible,  each  centre  of  growth  corre- 
sponding to  at  Iciist  one  germ  or  mature  organism,  and  the 
number  of  such  germs  or  organisms  in  a  given  bulk  of  water 
verv  approximately  ascertained,  and  special  organisms  may  even 
be  identified.  This  method  has  been  tiiken  up  warmly  in  this 
country  by  Dr.  Percy  Franklaud,  who  has  already  published  a 
number  of  valuable  papers  on  the  subject,  and  who,  I  am  happy 
to  see,  is  here  and  will  favour  us  with  a  paper,  and  also  by  Dr. 
Biscboff  and  others,  and  we  may  look  forward  with  confidence 
to  valuable  results  from  their  hands.  In  theory  nothing  could 
well  be  better  than  this  method ;  in  practice,  howe%-er,  serious 
difficulties  wii!  have  to  be  overcome  before  this  method  can  be 
prcmouncetl  thoroughly  reliable.  Thus,  some  of  these  organisms 
gjYiw  best  in  the  dark,  others  recpiire  light;  some  grow  only  at  a 
rooderat'cly  low,  others  only  at  a  moderately  high  temperature ; 
some  like  one,  some  another  cultivating  material,  llenco  the 
number  of  centres  wiiich  one  and  the  same  water  will  yield 
may  \sury  with  alt  these  conditions,  and  some  kinds  of  organisms 
may  not  appear  at  all  under  one  set  of  conditions,  which  apj>ear 
in  abundance  umler  a  different  set  of  eonditions.  All  these 
points,  as  well  as  others  not  mentioned,  will  have  to  be  studied 
and  cleared  up  before  the  method  will  become  generally  a\-ail- 
able. 

A  second  biological  method  which  I  should  like  shortly  to  bring 
before  you  is  one  of  mv  own,  but  for  tho  working  out  of  which, 
as  far  as  I  have  gone,  t  am  strongly  indobted  to  aid  afforded  me 
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by  Dr.  Buchanan,  As  a  chemist  it  has  always  been  mj 
endeavour  to  use  chemical  means  in  my  researches,  in  preference 
to  any  other,  whenever  |K)ssible.  Accordingly  when  the  tiuestion 
of  these  micro-organisms  came  forward  I  sought  for  chemical 
means  for  their  detection,  and  I  believe  I  have  to  some  extent 
succeeded*  The  metliod  adopted  still  requires  a  great  deal  of 
work  to  be  exf)ended  on  it,  and  1  bring  it  forward  hei*e  in  the 
hope  of  inducing  some  of  those  present  to  take  it  up.  The 
subject  is  t^>o  large  for  one  worker,  who  moreover  is  otlierwise 
busily  engaged,  to  work  it  out  in  any  reasonable  time.  The 
process  will  be  found  fully  described  in  the  reports  of  the 
Medical  Officer  of  the  Local  Government  Board  for  the  years 
1885  and  18?S6.  Shortly  stated  it  is  as  follows.  If  a  pure, 
thoroughly  aerated  water  be  kept  out  of  contact  with  air  for 
say  ten  days,  it  will  be  found  to  have  remained  fully  aerated. 
The  same  will  be  found  to  be  the  case  even  with  an  impure 
water,  provided  the  water  contiiiued  no  living  organisms^ 
Sewage  polluted  water  when  sterilized  by  heating  remains  fully 
aerated.  If  however  the  water  contains  living  organisms,  the 
state  of  aeration  will  alter,  and  in  the  majority  of  cases  will 
diminish  ;  and  the  degree  of  diminution  will  give  some  measure 
of  the  number  of  organisms  present.  The  experiment  may  be 
Viiried  by  adding  some  sterilized  cultivating  material  to  the 
water  previous  to  bottling,  by  keeping  the  water  at  various 
temperatures  or  varying  the  amount  of  hght  to  which  the  bottle 
is  erposed  during  keeping,  &c.  Again,  some  kimls  of  organisms 
are  killed  in  all  their  stages  of  development  when  heated  to  a 
eom|)aratively  speaking,  low  temperature ;  others,  particularly  in 
certain  stages  of  development,  are  capable  uf  withstanding  a 
comparatively  high  terapeniture  without  losing  thfir  vitality. 
By  thus  varying  the  conditions  of  the  experiment  it  becomes 
possible  not  only  to  distinguish,  by  chemical  means,  between 
ae&d  and  living  organic  matter,  but  even  different  kinds  of 
organisms  may  be  distinguished  from  each  other. 

There  is  one  other  question  connected  with  water  I  should 
wisb  to  allude  to,  a^s  it  has  scarcely  received  the  amount  of 
attention  from  chemists  that  it  deserves,  namely,  the  action 
exerted  by  some  waters  on  metjils,  notably  on  lead  and  on  iron, 
these  being  the  principal  metals  used  in  connection  with  water 
supplies,  <fec 

Action  ofi  Lead. — Up  to  witliin  the  last  few  years  it  was 
generally  supposed  that  the  action  exerted  by  some  waters  on 
k-ad  was  due,  mainly,  to  their  softness,  that  is,  chiefly  to  the 
insuttieient  i)ro[K)rtion  of  lime  salts  they  contained.  In  addition 
to  this,  the  main  t-ause,  it  was  ascribed  to  the  presence  of 
lutrates,  nitrites,  orgauic  matter,  &c.      Within  the  last  few 
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years,  however,  an  elaborate  research  has  been  undertaken  by 
Drs.  Tidy,  Odling  and  Crookcs,  by  which  they  were  led  to 
the  conclusion  that  the  rea]  protective  agent,  that  is,  the  agent 
which  prevented  the  action  of  water  on  lead,  was  silica.  Ao 
cording  to  tliis  explanation,  waters  will  act  on  lead  if  they  do  not 
contain  a  sufficient  proportion  of  silica.  They  will  not  act  on 
lead  if  a  sufficient  projwrtlon  of  silica  be  present,  not  less  than 
half  a  grain  per  gallon,  whatever,  sjieakiug  broadly,  the  rest 
of  the  constituents  might  be,  Drs,  Tidy,  Odling  and  Crookes 
have  brought  forward  many  facts  tending  to  bear  out  their 
contention;  and  although  they  have  not,  in  my  opinion,  quite 
proved  their  case,  they  have  at  any  rate  made  out  a  strong  case 
for  investigation,  and  in  future  analysts  will  do  well  to  direct 
tliL'ir  attention  to  this  point.  The  question  is  one  beset  with 
difficulties,  inasmucli  as  so  many  factors  have  to  be  taken  into 
consideration  before  a  deiinite  conclusion  can  be  arrived  at. 
Tlie  chief  points  to  be  kept  in  view  are,  in  my  ophiion  :  The  re- 
action of  the  water,  whether  acid,  neutral,  or  alkaline,  the  most 
delicate  reagents  to  be  used  for  detecting  the  same ;  if  the  re- 
action is  acid,  the  am«>nut  of  this  acidity,  and  if  possible  its 
nature ;  the  amount  of  free  carbonic  acid  ;  the  total  dry  residue  ; 
the  proportion  of  lime  and  magnesia  salts  in  this;  the  pro|x>r- 
tion  of  chlorine  ;  the  protwrtiou  of  nitric  acid ;  orpinic  matter  ; 
and  lastly,  the  amount  of  silica.  It  is  only  by  taking  all  these 
points  into  consideration  that  a  satisfactory  final  result  will  be 
arnved  at. 

AcdoH  on  Iron, — This  has  not  received  anything  like  tlie 
attention  which  has  been  bestowed  on  the  preceding  question ; 
mainly  I  suppose  bet^ause  iron  not  being  a  poisonous  metal,  a 
slight  degriH'  of  action  may  be,  and  generally  is,  overlooked.  In 
not  a  few  cases,  however,  the  action  is  so  poweifnl  a*  to  con- 
stitute a  serious  nuisance,  leading  sometimes  to  considerable 
expense.  This  action  is  observed  mainly  in  connection  with  a 
Lot  water  supply,  and  is,  in  my  experience,  due  chiefly  to  the 
presence  of  an  excess  of  magnesium  salt,  particuhirly  of  chloride 
of  magnesium.  The  action  may  be  prevented,  or  at  any  rat-e 
greatly  reduced,  by  submitting  the  water  to  Clark\s  process. 
Of  course  pipes  other  than  iron  may  be  employed.  The  selection 
of  the  kind  of  pipe  to  be  taken  is,  however,  of  some  difficulty, 
particularly  in  cases  in  which  expense  is  an  ol>ject,  ami  the 
thorough  treatment  of  tlie  question  well  merits  the  attention  of 
the  sanitary  engineer  and  the  chemist. 

While  I  am  on  this  question  I  may  mention  another  frequent 
cause  of  the  corrosi<m  of  water  pipes.  This  is  the  setting  up  of 
galvanic  action  whenever  two  kinds  of  metal  are  lirouijht  into 


contact     As  far  as  possible  the  use  of  different  metal  in  water 
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conduits  should  be  avoided,  and  where  it  cannot  be  avoided  the 
two  metals  sbould  be  kept  from  metallic  contact  by  the  inter- 
position of  a  non-conducting  material. 


Sewage. 


I  have  oftei 


publi 


thi 


thought,  and  have  given  public  expression 
thought,  that,  from  a  sanitary  point  of  view,  the  prt>duction  of 
sewage,  ordinarily  so-ealied,  that  is  the  water  carriage  of  our 
house  refuse,  was  a  mistake.  However,  for  good  or  for  evil,  the 
plan  has  bfen  ad(»pted,  and  we  must  do  the  best  we  can  for  its 
satisfactory  disposal.  The  question  is  a  veiy  large  and  impor- 
tant one,  and  1  cannot  treat  it  in  any  but  a  very  fragmentary 
manner  here. 

The  fij-st  point  I  would  mention  is,  that  all  authorities  who 
have  to  deal  with  tlie  disposal  of  sewage  should  clearly  under- 
stand that  sewage  is  a  nuisance  to  be  got  rid  of,  and  not  a  thing 
to  make  a  profit  out  of. 

The  next  is,  that  if  sewage  is  to  be  disposed  of  to  the  greatest 
advantage  of  the  community,  the  sewage  of  every  jdace  will 
have  to  be  dealt  with  on  its  own  merits ;  no  general  scheme  will 
do  ec|ually  well  for  all. 

!Mauy  schemes— good,  bad  and  indifferent^ — have  been  elabo- 
rated for  t!ie  proper  disposal  of  sewage,  but  I  cannot  deal  with 
them  here  ;  perlm[>s  we  shall  hear  something  about  them  at  this 
meeting.  But  with  your  jiermission  I  will  throw  out  some 
suggestitius  on  the  general  aspect  of  the  question. 

In  the  first  place,  I  am  decidedly  of  opinion  that  whatever 
scheme  may  be  adopted  (except  destruction  of  the  sewage 
material  by  fire),  the  agents  to  %vhich  the  ultimate  destruction 
of  sewage  is  due  are  living  organisms  (not  necessai'ily  micro- 
organisms), either  vegetable  or  animal.  If  this  be  so,  our  treats 
meiit  should  be  such  as  to  avoid  the  killing  of  tliese  organisms  or 
even  liatnpcring  them  in  tht4r  actions,  but  rather  to  do  everything 
to  favoui'  tliem  in  their  beneficial  work.  Now  in  order  to  avoid 
this  danger,  and  at  the  same  time  reduce  to  a  minimum  the  nui- 
sance due  to  the  existence  of  sewage,  we  must  begin  our  treat- 
ment in  the  sewciii  themselves,  a  step  further  back  than  it  is 
usually  l.iegun.  Of  cuurse  I  am  aware  tbat  sewers  are  hiid  out 
with  a  viuw  of  briuiiinij  tlie  sewaire  in  the  shortest  nussible  time 
from  the  sources  of  production  to  the  gt'ueral  outfall ;  but  even 
in  towns  of  moderate  size  the  time  elapsing  in  the  passage  of  the 
sewage  between  these  two  points  is  sutficient  to  render  the 
sewage  offensive,  at  least  in  summer  time,  while  in  large  towns 
the  SL*wage  has  time  to  become  very  higlily  otTeusive.  No  doubt 
the  great  bulk  of  the  sewage  as  a  rule  reaches  the  outfall  in  a 
short  time,  but  the  time  which  haa  to  elapse  before  the  whole  of 
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the  sewage  contained  in  the  sewers  at  a  given  time  is  discliarged 
is  far  longer  than  is  gentTRlly  supposed.  This  offence  ought  to 
be  avoi<led ;  how  ean  it  he  tlone  ^  It  should  not  be  done  in  a 
manner  to  destroy  our  beneficial  organisms,  or  even  seriously 
to  check  their  action  ;  in  other  words,  the  use  of  disinfectants 
or  of  powerful  antiseptics  should  he  avoided.  1  have  the  less 
hesitation  in  saying  this,  because,  on  the  score  of  exi>ense,  it 
is  practically  impK>ssib!e  to  really  disinfect  infectious  matter 
when  once  it  1ms  found  it^  way  into  the  sewers.  All  that 
is  usually  done  in  this  direction  is  really  a  deception — no 
doubt  a  self-deception —on  the  part  of  those  employing  such 
means.  All  we  can  therefore  really  do  is  to  deodorise  the 
sewage,  and  this  can  be  done  without  in  the  least  interfering 
with  the  immediate  or  subsequent  action  of  the  organisms  on 
which  we  depend  for  the  final  destruction  of  the  sewage.  The 
best  material  for  this  purpose  is,  in  mj  opinion,  a  Bolution  of 
permanganate  of  j>otassium,  prepared  on  the  spot  from  crude 
mangauate  by  the  addition  of  acids  or  suitable  salts  to  the 
same.  Sanitarians  are,  I  thinks  greatly  indebted  to  Mr.  Dibdin, 
of  the  Metro]»olitan  B(»ard  of  Works,  for  bringing^  by  his 
energj^  and  courage,  the  mangauates,  and  consequently  also  the 
permanganates,  within  the  reach  of  practical  sanitation.  And 
let  it  not  be  supposed  that  all  we  effect  is  simply  deodorization 
of  the  sewage  ;  but  we  also  in  great  measure  check  putrefac- 
tion, and  thus  do  away  with  what  s^'cms  to  be  the  chief  agent 
in  Carrv'ing  [lisease  germs  into  uur  streets  and  houses,  namely, 
the  rising  and  bursting  of  gas  bubbles  from  the  sewage. 

Sewage  thus  treated  will  arrive  at  the  outfalls  in  a  practically 
inodorous  condition,  or  nearly  soj  according  to  the  amount  of 
manganate  nscfl,  and  is  fit  for  any  kind  oi  treatment  we  wish 
to  adopt,  such  [is  : 

Sewage  fanning  with  untreated  sewage. 

Sewage  fanning  with  sewage  clarified  by  subsidence. 

Sewage  fanning  with  sewage  clarified  by  precipitation. 

Preci|iitation  and  filtration. 

Precipitation  and  discharge,  if  necessary  previously  deodo- 
rised, into  a  river  of  sufhcient  volume  to  prevent  the  production 
of  a  nuisance.  According  to  the  exigencies  of  each  particular 
locality. 

As  regards  processes  of  precipitation,  I  will  merely  remark 
that  inasmuch  as  no  prt> portion  of  chemicals  which  can  practi- 
cally be  employed  will  do  much  more  than  clarify  the  sewage, 
the  projKirtion  of  chemicals  employed  should  be  kept  as  low  as 
is  consistent  with  the  object  to  be  ol»tained,  namely,  clarifica- 
tion, and  that,  more  pailicularly,  the  use  of  large  quantities  of 
lime  should  be  avoided. 


PBBOT   r,   IfEANKLiJrD. 


369 


To  sura  up :  let  natural  agencies  Imve  tbeir  way,  assist  and 
direct  them  into  proper  clmnnels  i\s  far  as  you  can,  but  inter- 
fere with  them  as  little  as  possible. 


Mr.  HoGEBS  Fjbib,  K.Inet.CE.  (London),  moved  a  vote  of  tlianks 
to  Dr.  Buprt'  for  his  ftdmirable  address.  As  bearing  on  the  subject 
matter  of  that  address  he  might  say  he  had  known  of  more  than  one 
case  in  which  water  had  been  analysed  by  a  local  chemist  and  pro- 
nounced to  be  good,  when  he  himself  had  been  nearly  certain  from 
the  surroundings  that  it  had  been  pollut/ed  with  sewage.  The  discre- 
pancy had  been  cleared  up  for  him  by  Dr.  Dupre.  The  opinion  that 
the  water  was  unpolluted  was  given  simply  on  the  general  grounds 
that  water  which  contained  only  such  and  such  ingredients  was  unpol* 
luted.  But  directly  a  sample  of  unpolluted  water  of  the  district  was 
obtained  and  compared  witli  the  water  in  question  it  was  found  that 
the  water  was  clearly  polluted. 

Mr,  J.  B.  Gass  (Bolton)  seconded  the  vote  of  thanks  to  Dr< 
Dupre  f<»r  his  admirable  address,  and  remarked  on  the  vital  importance 
of  correct  and  high  standards  for  the  purity  of  water  for  domestic 
purposes,  as  a  tjuestion,  the  application  of  which  directly  affected  the 
health  of  the  whole  population. 

Dr.  A.  DrpRt,  F.R.S.  (London),  expressed  his  thanks  for  the 
compliment,  and  then  called  on  Mr.  Franklarid  and  Dr.  Parkes  to  read 
their  papers,  saying  it  would  be  better  to  discuss  them  both  together. 


On  *'  The  Appiwatton  of  Bacteriology  to  qxiettionft  rdating  to 
WaUr  Sitjmli/"  hp  Percy  F.  Frankland,  Ph*D.,  B.Sc. 
Lond.,  F.CJ.S.,  F.LC,  Associate  of  the  Royal  School  of 
Mines. 

ALTeouGH  the  modem  development  of  the  study  of  bacteria 
and  other  allit'd  jnicrcHCWganisms  has  now  attracted  the  atten- 
tion of  tlie  public  for  a  number  of  years,  and  has  excited 
such  general  interest  that  i*efereiices  to  "  bacteria/'  *'  germs," 
**  microbes,"  and  the  like  are  frequently  to  be  found  in  the  daily 
imjiers  and  other  prints  freely  circulated  amongst  all  classes  of 
the  jjopulation,  yet  it  is  often  only  too  palpable  from  these  very 
allusions  that  but  little  sound  knowledge  concerning  these  micro- 
organisms had  penetrated  beyond  a  comparatively  limited  cdrcle. 
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I  am,  therefore,  of  opiaion  that  on  the  present  occasion  it  will 
not  be  out  of  place  to  point  out  briefly  some  of  the  more 
important  applications  of  bacteriology  to  the  subject  of  water 
supply. 

In  the  first  place  it  may  be  stated  generally  that  bacterio- 
logical science  has  so  far  been  applied  to  the  investigation  of 
the  sanitary  aspects  of  water  supply  in  three  different  ways : — 

1.  In  the  actual  detection  of  disease-producing  or  patho- 

genic micro-orgaui.sms  in  potable  waten 

2.  In  deteniiining  the  influence  which  filtration  and  other 

methods  of  water  purification  (both  natural  and  arti- 
ficial) have  on  micro-organisms  in  general. 

3.  In  ascertiiining  the  fat^?  of  disease^producing  or  patho- 

genic microbes  wheu  introduced  into  different  kinds 
of  water. 

We  will  deal  with  these  three  applications  of  bacteriology 
in  order : 

1.  T}^  detection  of  pathogenic  micro-organisms  in  drinking 
water* 

It  is  frequently  and  very  generally  supposed  that  the  all- 
important  task  of  bacteriology  in  connection  with  drinking 
water  is  to  ascertain  whether  or  not  a  given  sample  of  water 
contains  micro-organisms  capable  of  protlucing  rlisease*  Now, 
even  assniiiing  that  we  were  fully  acquainted  with  all  the  micro- 
organisms capable  of  producing  disease,  which  we  certainly  are 
not,  even  then  the  examination  of  w^ater  for  hurtful  microbes 
would  be  a  comparatively  uuimyjortant  application  of  bacteri- 
olog}%  one  possessed  of  only  limited  and  hx-al  interest,  and  if 
relied  upon  alone,  capable  of  leading  to  most  erroneous  and 
dangerous  fleductions.  For  instance,  of  what  value  would  it  be 
to  ascertain  that  a  sample  of  some  particular  water  supply  was 
free  from  tin*  infectious  principle  of  t\'])hoid  fever  or  cholera 
on  some  particular  occasion  ?  Information  of  this  kind  has 
obviously  next  to  no  interest  whatever,  for  the  absence  of 
these  infectious  principles  on  one  occasion  affords  no  indication 
that  they  may  not  be  present  at  a  future  time*  Imagine  the 
absurdity  of  examining  all  the  potable  waters  of  England  for 
the  specitie  poison  of  ty|dioi(l  fever,  and  assuming  that  the 
poison,  if  jtresent,  could  be  detected  with  unerring  certainty^ 
now  many  of  the  most  dangerous  waters  would  escape  condem- 
nation because  at  any  particular  moment  the  chance  of  their 
containing  the  ])oison  is  inflnitesimally  small  I 

It  cannot  be  surticiently  emjdia-sized  that  the  mere  detection 
of  zymotic  poisons  in  water  is  a  matter  of  complete  unimportance 
from  a  general  point  of  view,  and  the  fact  that  the  detection  of 
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even  the  few  known  zymotic  poisons  is  at  present  a  matter  of 
tlie  greatest  difficulty^  and  in  consequence  of  the  almost  invariable 
and  enormous  preponderunee  of  harmless  orgiinisms,  is  realiy  of 
but  httle  consetiuence,  an  the  important  bearings  of  bacteriology 
on  water  supply  lie  in  an  altogether  different  airection. 

It  shoulcl,  however,  be  mentioned  here  that  the  organism 
whieh  is  widely  credited  with  bein^r  the  producer  of  cholera  wstA 
by  Koeh  founrl  during  an  epidemic  in  the  tank-water  used  for 
drinking  in  India,  and  cpiite  recently  the  ortranism,  which  is 
believed  to  be  the  i^otUauium  vivnm  of  typhoid  fever,  is  alleged 
to  have  been  found  in  a  well-water  which  had  been  used  by 
persons  suffering  from  this  disease. 

It  is  obvious  that  this  iirst  upplicatJon  of  bacteriology  to 
water-sanitation  is  of  far  more  interest  in  throwing  light  upon 
the  manner  in  which  particular  diseases  may  be  disseminated 
than  in  forming  our  opinion  as  to  the  fitness  of  water  for 
domestic  use.  It  is  in  fact  of  interest  rather  to  the  student  of 
disease  than  t^  the  student  of  water-sanitation. 

2.  Determination  of  the  Influence  which  Filtration  and  other 
tneihods  of  water-parification  (both  natural  and  artijicial)  have  on 
micro-organisms  in  general 

Inasmuch  as  a  large  proportion  of  all  the  water  available  for 
domestic  use  has  at  some  period  of  its  history  been  exposed  to 
the  risk  of  contamination  with  infectious  matters,  it  ooviously 
becomes  a  matter  of  primary  importance  to  ascertain  with  what 
degree  of  probability  these  infectious  matters,  should  they  have 
gained  access  to  the  Tvater,  would  be  removed  in  the  subsequent 
natural  or  artificial  treatment  which  the  water  has  undergone. 

Now  the  infectious  matters  which  the  systematic  investigation 
of  zymotic  disease  has  revealed  are  in  every  case  micro-organisms, 
and  thus  the  study  of  the  removal  of  infectious  matt4^'rs  from 
wat-er  becomes  synonymous  with  the  study  of  the  removal  of 
micro-organisms  from  water*  But  as  we  are  act|uainted  with 
only  a  few  of  these  infective  micro-organisms,  it  is  necessar}'  to 
study  the  influence  of  methods  of  water-purification  on  micro- 
organisms ill  general,  irrespective  of  their  hurtful  or  hannless 
character.  On  this  subject,  bacteriology  in  its  present  stage  of 
development  is  capable  of  throwing  the  most  important  light. 

In  a  paper  which  I  had  the  honour  of  brmging  before  the  last 
meeting  of  the  Sanitary  Congress  at  York,  I  had  occasion  to 
point  out  some  of  the  results  wdiieh  I  had  obtained  in  the 
application  of  bacteriologlc^d  methods  to  the  examination  of 
the  London  water  su[)ply,  I  there  showed  how  the  process 
of  sand-filtration,  wliich  is  employed  by  seven  out  of  the  eight 
companies  supplying  the  metropolis,  is  in  reality  an  operation 


^H                                                                        WATGB  eUTPIiT.                     ^^^^^^^^^^ 

^H            of  the  greatest  saiiiUrj  importance,  and  not  a  mere  useless 

^H             formality,  as  had  been  generally  8up[>osed  before. 

^H                 As  eveiy  fresli  coiifinnatioii  of  these  results  is  necessarily  of 

^H             importance  in  estiiblishing  the  truth  of  this  new  departure  in 

^H             our  views,  I  venture  to  bring  bt-fore  you  on  this  occasion  the    ^H 

^H             fresh  niaterial  which  1  have  accumulated  in  carrying  on  these    " 

^H            investigations  for  the  Local  Government  Board  up  to  the  close 

^H             of  the  past  year. 

^H                 In  the  following  table  I  have  recorded  the  number  of  micro- 

^H             organisms,  as  determined  by  gelatine-plafje  cultivation,  in  the 

^H             uofiUered  waters  of  the  Thames  and  Lea,  lis  well  as  in   the 

^H             filtered  waters  supplied  by  each  of  the  seven  companies  drawing 

^^^^       from  thuse  sources : —                                                                           _^ 

^^H                                                                                                                        fl 

^^^^K               Tot^l  Number  of  Colonies  ohiaftied  hi/  Cuitimtion  of  om  Cuhie          ^H 

^^^^P                                                     Ctniiimtire  of   Water,                                               ^H 

^^m                        DiftORimoK  or  Watiiu 

JftO. 

Feb. 

MkFCllU 

AprU. 

M»x. 

Jime. 

^H                             Thamics. 

^^^H               Th&mea  imtiltered 

45,400 

160 

180 

2;270 

16,800 

305 

80 

S84 

11,415 

299 

176 

1,6«2 

12,250 
94 
47  1 

77 

4.8O0 

8300    ^ 

^^^^^^^H                                                  A   W*\»  »**  %#a      *******  V^^A  ^^^lA 

^^1               Chelsea  ,* .,..,..... 

'  5fl 
19 
29 

GO  ^H 

^H               Weat  Middlesex  

145   ■ 

^^B               Southwark 

04 

^^1               GraDdJuoctiou  

4384 

208 

379 

115 

51 

17 

^^M               Lambeth 

2.687 

265 

287 

2*)9 

130 

129 

^1                                 Lea. 

^^H               Lea  uD^ltered 

39,300 

20,600 

9,025 

95 

7,300 
60  1 

2,950 

4,700 

^^P               JVew  Eiver 

363 

74 

22 

53 

^^^1               P^aflt  London 

224 

262 

633 

269 

143 

44& 

^^^^^^^m                                     *  m^mrv   a^Ii^jj^va.*.*'*          m^^•m^■%w^^^*^m•^•■^*m'• 

^1                      ToiiU  Number  of  Cohnm—GotfUmued.                                                               \ 

^^M                        DBBOUfTlOa  OV  WAtSK. 

Joly.      Acwnrt,      B^A, 

Oei 

Nof. 

Dm. 

^H                                    TH4MSB. 

^H              Ttutmee  imfiltered    ... 

3,000 

0,100 

8,400 

8.600 

66.0(X) 

63.000 

20,255 

^H              Chelsea 

r»9 

3<I3 

87 

34 

55 

222 

144) 

^M               West  Middlesex    

45 

26 

27 

22 

47 

2,0(10 

234 

^H                Soutbwark 

380 

60 

49 

61 

321 

ijug 

524 

^^1                 (JrHud  Juitctioa*. ....... 

14 

12 

17 

77 

80 

1700 

630 

^K               Lfuubeth 

156 

1,415 

*  f 
59 

1  * 
45 

108 

305 

475 

^m 

^^1               Lea  uafiltered 

40 

4,3(X) 
55 

3,700 
17 

6,400 

12»700 
32 

121/XIO 

Aim 

19,781 

^H               New  River.... 

10 

102 

^^H               Eaet  Loudon 

134 

243 

165 

97 

248 

280 

2fiS 

J 

^^              ^^J 
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In  connection  with  this  table  it  should  be  pointed  out  that 
t]ie  figures  obtained  for  the  New  River  Compfiny  nre  not  really 
comparable  with  those  of  the  East  London  Company,  inasmuch 
as  the  New  River  Company  draws  from  the  river  Lea  at  a  point 
many  miles  above  the  intake  of  the  East  London  Company,  and 
lis  river  supply  Is  to  a  considerable  extent  dikited  with  water 
obtained  from  deep  wells. 

If  it  be  assumed  that  the  samples  of  unfiltered  water  repre- 
sent the  average  composition  of  the  river  waters  gaining  accesis 
to  the  various  companies'  reservoirs,  it  is  obvious  that  we  can 
represent  tlie  diminution  in  the  number  of  micro-organisms 
which  has  taken  place  before  delivery  by  percentage  figures 
representing  roughly  the  efficiency  of  the  treatment  which  the 
water  has  received  at  the  hands  of  the  several  companies.  In 
the  following  table  this  percentage  reduction  is  recorded  for 
each  of  the  companies,  excepting  the  New  River,  which  for  the 
reasons  mentioned  above  is  not  comparable  with  the  others ; — 

1886. 

Pirceniage  Efihtction  in  the  Numhrr  of  Devdopahh  Mi^^ro-onjanisms 
prt^eitt  in  the  Rtver  Watira  before  delivery  b>/  the  CompanitJi, 


DB80RIPT1OM  or  Wati». 

Jan. 

F«b. 

M«^Gh. 

ApriL 

MAf. 

JoDe. 

THAMKa. 

Chelsea...,, 

West  MiddJeeex 

99-7 
09-6 

89-2 
94*3 

94-4 

&81 

99-5 

m-2 

98-7 
9B-3 

98-8 

97-4 
98'6 

ms 

96-7 
97*5 

941 

99-2 
99-6 
99-4 
991 
983 

90-3 

98-8 
99-6 
99-4 
98-9 
07-2 

952 

99-3 

1*8"  3 

South wark   .„., .....„...- 

98-9 

Grand  .tuuclioQ  , 

99*8 

Lambeili , , .».. 

98-6 

Lisa. 

£a«t  LoadoQ ,. 

90-5 

Fercmi/mffe  Redudion^eontinueiL 


DssouFTTOM  or  Watkb. 

JiOf. 

Aug. 

8^ 

Oct. 

Not. 

Deo. 

AT*r- 
agcL 

Thamks. 
Cbelua   

98-0 
98-5 
873 
99-6 
94-8 

07*6 

96-0 

99-e 

99-0 
99-8 
76-8 

94-3 

99-0 
997 
99-4 
99-6 
99*3 

96-5 

99-0 
99-7 
99-3 
99'i 
99-5 

98-5 

99-9 
99-9 
99-4 
99-9 
99'8 

98-0 

997 
90-8 
98-3 
97-3 
99-5 

99-8 

98-8 

West  Middlesex    

South  wark ,»,... 

991 

96*7 

(Iraud  Junction^. ....... 

98-2 

Lambeth 

96-2 

Lea. 

Bait  L^^fidaa  ........... 

96*5 
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These  results  are  confirmed  by  tlie  experience  obtained  in 
other  places.  Thus  I  have  ha«i  an  apport unity  of  examining  the 
effect  of  siniihir  treatment  on  the  Avater  supj>ly  of  a  large  town 
in  the  north  of  England.  In  this  case  the  resiilts  obtained  were 
as  follows ; — 

Unfit tered  Water.     31,200  micro-organisms  found  in 

one  cubic  centimetre. 
Filtered  AYater.  122  ditto. 

Percentage  Reduction,     98*0  per  cent^ 

Results  entirely  in  harmony  with  these  have  been  obtained  in 
the  similar  systematic  investigation  which  has  for  some  time 
past  bet-n  made  of  the  water  supply  of  Berlin,  and  the  amount 
of  material  which  has  thus  been  accnnuilated,  both  here  and  in 
Oermany,  is  now  so  overwhelming  as  to  place  the  facts  which  1 
have  brought  before  you  altogetlier  beyonfl  doubt. 

It  is,  however,  of  the  greatest  importance  tbat  further 
investigations  of  a  more  detailed  nature  should  be  carried  out, 
in  order  to  render  the  process  of  filtration  less  empirical  in 
character  and  to  do  away  with  the  occasional  irregularities  in 
the  efficiency  which  are  ap]>arent  in  the  aliove  tables. 

The  natural  purification  of  water  by  filtration  tlirough  porous 
strata  of  the  earth  may  be  similarly  ascertained  providecl  it  is 
obtained  in  a  continuous  stream  from  the  water-bearing  stratum 
without  having  undergone  storage.  I  may  cite  as  instances  of 
this  kind  of  filtration,  which  I  have  bad  occasion  to  examine  the 
efficiency  of— 

1.  The   underground  water  of  the   Grand  Junction  and 

Southw^ark  Companies. 

2.  The  deep  well  water  of  the  Kent  Company. 

The  underground  wat^r  of  the  Grand  Junction  and  Sonth- 
%vark  Companies,  is  obtained  from  the  extensive  gravel  beds 
wdiich  are  found  in  the  immediate  vicinity  of  the  Thames  at 
Hampton,  in  fact  the  water  of  the  Thames  is  artifically  intro- 
duceJ  into  these  beds  and  then  alistracted  again  after  it  has 
travei*sed  them  for  a  horizontal  distance  of  about  lUO  ft.  When 
I  examined  these  waters  bacteriological ly  some  time  ago,  I 
obtained  the  following  results  :— 

Number  of  mtcro-orgmnkma 
UndcTgroood  W«t«r.  founil  in  oti«  cubic  ooi)timeir«L 

Grand  Junction  Company ...20a 

Southwark  Company  ,,.,,.. 58 

Now  as  the  unfiltered  Thames  water  would  doubtless  contain 
a!>out  lOjOOO  organisms  in  the  cubic  centimetre,  it  is  obvious 
that  the  percolation  thntugh  the  gravel  beds  had  in  eacli  case 
effected  a  very  large  reduction. 
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In  tlie  c;ise  af  the  deep  well  water  of  tlic  Kent  Company, 
which  I  have  nmler  constant  observation,  the  nnmher  of  nilcro- 
organisnis  in  the  water  as  it  is  pumped  from  their  deep  wells  in 
tiie  chalk  is  generally  very  small  indeed,  as  seen  from  the 
following  record  for  the  year  1886 : — 

Number  of  Micro-organinms  found  in  one  cubic  centimetre 
of  WeUer, 
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The  occasion  when  the  number  amounted  to  82  per  cubic 
centimetre  was  after  the  well  had  bueu  under  repair,  and  con- 
sequently the  reticular  course  of  working  had  become  disturbed. 

Of  course,  in  the  case  of  natural  filtration  of  this  kind  it  is 
impossible  to  say  what  may  have  been  the  oripnal  condition  of 
the  water,  and,  consequently,  the  efficiency  of  the  process  can- 
not be  exjjres.sed  by  means  of  any  pi*rcentu^e  figure,  as  was 
adopted  above  in  the  case  of  artificial  sand-filtration. 

It  is  clear,  however,  that  the  small  numbers  obtained  in  the 
case  of  this  deej>  well  water  really  amount.,  practically,  to  com- 
plete removal  of  all  originally  present  micro-organisms,  since 
the  well,  jiunqjs,  pipes,  c^c,  used  in  raising  the  water  cannot  be 
reuclcred  sterile,  as  would  be  done  in  the  case  of  a  laboratoiy 
experiment,  and  a  small  unmher  of  organisms  must,  therefore, 
be  expected  in  the  pumped  water,  even  if  the  water  actually 
issuing  from  the  strata  was  absolutely  sterile. 

3.  Determitiation  ofthefcUe  of  disease-prodnciufj  or  patJwgenie 
lierobes  when  introduced  into  different  kinda  of  water. 

As  already  pointed  out,  it  has  only  in  most  exceptional  casea 
*been  possible  to  discover  the  presence  of  organisms  known  to  be 
pathogenic  in  water,  it  was  only  natural,  therefore,  to  ascertain 
experimentally  what  becomes  of  such  pathogenic  micrfM>rgauisms 
when  they  are  purposely  introduced  into  water  of  different  kinds. 
I  have  made  a  number  of  experiments  in  this  direction,  tli6 
principal  patliogeuic  organisms  which  I  have  employed  for  the 
purpose  being  the  bacillus  anthracite  KocKs  comma  spirillumy 
and  the  streptococcus  of  erydpelaK,  It  woidd  be  beyond  the 
scope  of  the  present  paper  to  detail  the  nature  of  these  experi- 
ments, which  I  have  fully  described  in  communications  to  tht^ 
tBoyal  Society  and  the  Society  of  Chemical  Industr^^,  but  I  may 
briefly  summarize  the  results  as  follows: — 

1,  The  ** comma"  spirilla  wei'e  found  to  flourish  and  multiply 


376 


WATEB  BirPPIT. 


abundantly  in  London  scwatre,  whilst  in  deep  well  and  filtered 
Tluunes  water,  altlinugh  they  were  still  denionstrable  after  nine 
days,  thej  were  only  present  in  vei-y  diminished  numbei'S*  In 
the  sevvaf^e  the  *'  camina "  spirilla  were  still  found  to  have 
retainud  their  vitality  after  eleven  niontfis. 

2.  The  bacillus  anthraei.s  coiitiiining  spores  retains  its  vitality, 
even,  when  introduced  into  distilled  water,  for  a  practically 
indefinite  time,  and  when  introduced  into  London  sewage  it 
undergoes  extensive  multiplication* 

3,  The  stit-ptococcus  of  erysipi'las  was  found  to  possess  but 
little  vitality  either  in  potable  wat«ror  sewage;  it  was,  however, 
still  discoverable  in  filtered  Thames  water  after  five  days. 

These  experiments,  therefore^  show  that,  whilst  ordinary 
drinking  water  does  not  form  a  suitable  medium  for  the  ex- 
tensive growth  and  multiplication  of  the  pathogenic  micro- 
organisms, and  that  in  some  cases  tliese  forms  may  undergo  more 
rapid  destruction  than  was  formerly  Hupj>osed,  yet,  that  in  the 
condition  of  sfmres,  they  are  extremely  permanent  in  any  kind  of 
water,  however  pure  j  and  that  even  those  of  which  no  sjMjres 
are  known  may  often  he  preserved  for  days,  or  evL'n  weeks. 
We  have  tlins  no  difficulty  in  understanding  both  how  zymotic 
poisons  can  be  carried  by  water,  as  well  as  how  in  some  cases 
■water  known  to  be  infected  may  fail  to  commnnicat*?  zymotic 
disease.  In  fact,  these  experiments  p»rove  most  conclusively 
that  no  reliance  can  be  placed  on  the  s|XJntaneous  destruction 
of  pathogenic  organisms  gaining  access  to  potable  water. 

It  is  obvious  that  the  experimental  Beld  in  this  third  departs 
ment  of  the  subject  is  a  very  extensive  one,  and  that  an  almost 
unlimited  amount  of  work  remains  to  be  done  both  with  those 
pathogenic  organisms  which  are  already  known,  as  well  as  with. 
those  which  may  be  discovered  in  the  future. 

Filially,  1  should  like  to  point  out  a  foiu*tIi  i>08sible,  although 
perhaps  not  probable,  development  of  the  ap[i!ieation  of  bacte- 
riolog}^  to  questions  of  water  supply,  and  that  is  the  future 
discovery  of  micro-organisms  absolutely  characteristic  of  sewage 
pollution  g«.menilly.  It  is  obvious  that  the  identification  of  such 
distinctive  forms  would  be  of  the  utmost  value,  as  it  would  enable 
us  to  fix  upon  waters  which  had  received  sewage  ccnit^tmination, 
and  had  not  subsequently  undergone  such  purificatiiju  as  to 
remove  all  the  organisms  whirh  were  present  in  tlie  sewage. 
Such  a  test  woidd  be  of  an  altogether  different  ordi^r  from  tliat 
refeiTed  t-o  in  Section  1,  for  we  should  condemn  water  wliich 
had  undergone  sewage  cont;imi  nation,  irresjiectively  of  whether 
the  sewage  was  harmless  or  infectious;  wlnlst  the  test  referred 
to  in  Section  1,  and  which  is  frequently  supiKjsed  to  be  the 
ultimate)  aim  of  the  bacteriological  examinatiou  of  water,  would 
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lead  ua  only  to  conderan  waters  which  had  been  cantamiiiated 
with  hifective  sewairt**  But  if  a  water  is  rnntaiiiiiinted  with 
harmlesa  sewage  to-day,  it  may  he  foule<l  with  tiift^rtive  sewnfje 
tcHmorpow;  and  thus  the  ntter  worthlessness  of  the  idea  tliat 
the  aim  of  harteriolon^'  applied  to  water  consists  in  discovering 
pathogenic  organisms  is  apjrai'ent, 

[fbr  discussion  on  this  paper  see  page  388  J 


On  '* Wafer  Analt/stsr  kf  Louis  Paukes,  M,D.,  Pnhllc  Health 
Cert.  Lo(kL,  Assistant  to  the  Professor  of  Hygiene  and 
Demonstrator  in  the  Hygienic  Laboratory,  Univ.  Col!., 
London. 

The  practice  of  submitting  to  an  analyst  samplers  of  water 
iLsed,  or  intended  to  be  uset!,  for  drinking  oiirposes,  is  one 
undoubtedly  much  in  favour  amongst  tlie  [nddic,  Tlie  honse- 
holder  who  has  read  of  the  ihmgerous  polhitions  to  which  wat-er 
in  wells  or  cisterns  is  liable^  M'islies  to  know  as  regards  his  own 
domestic  arrangements  whether  the  water  he  drinks  is  jmre  and 
free  fn^m  suspicion  of  contamination.  He  collects  some  of  the 
water  in  a  bottle  and  scuds  it  to  an  analytical  chemist  for 
hiA  opinion  on  the  matter.  In  the  course  of  time  a  mfwrt  is 
receivcxl,  couched  in  language  and  flguivs  unintelligible  for  the 
most  part  to  tlie  lay  comprchension,  but  witli  a  few  sentences 
at  its  termination  approving  or  condemning  the  water  on  the 
results  of  the  analysis ;  and  on  this  opinion  the  householder 
proceeds  to  act.  His  faith  in  the  purity  of  the  water  is  either 
restored  or  it  is  shattered,  with  the  result  of  his  making  cxten* 
give  alter*iti(jns  in  the  water  aiTangement^  of  the  house,  or  else 
seeking  a  new  source  of  supply.  The  questioii  therefore  of  tho 
extent  to  which  cltemists  and  sanitary  exiK^i-ts  an^  justified  in 
forming  definite  conclusions  as  to  tlie  safe  or  dungerotts  charac- 
ters of  \%'aters  submitted  to  them  for  examination  is  twie  of 
considerable  inteivst  to  the  public  genendly* 

Broadly  si»eaking,  there  may  bo  said  to  be  tlu'ee  methods  of 
examining  water,  as  regartia  it*  fitnesji  for  domestic  use  : 

L  Physical  E^eaminalion^  by  which  such  qnahties  as  Ws,  ap- 
pearance (colour,  clearness,  lustre),  its  taste  and  its  smell  are 
determined.  No  one  thinks  of  relying  solely  on  the  colour  or 
smell  of  a  water  when  he  wishes  to  form  an  opinion  about  its 
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fitness  for  drinking  ;  so  that  althougli  this  examination,  being 
easily  and  rapidly  made,  is  always  included  iu  every  scheme  of 
water  analysis,  tlie  indications  it  gives  are  necessarily  only  con- 
firn^atory  of  the  other  resnlts  that  may  be  abtained.  The 
niiero.scupical  examination  of  the  sediment  deposited  by  a  turbid 
%vater  should  also  be  included  in  the  physical  examination  ;  but 
of  thi.s  we  shall  have  to  speak  further  on. 

2.  The  Quantitative  Examimitiofi  of  dissolved  soHa^s  in  the 
xmter  h/  chemical  anah/Ais,  is  the  seeond  method  ;    and 

3.  The  Biolotjical  Kr a? tit  nation,  whicii  is  concerned  with  the 
quantitative  estimation  in  the  water  of  livin*^;  micro-organisms 
belongiu*^  to  the  Bacteria  and  allied  species  is  the  third  method. 

It  will  be  necessary,  owing  to  the  limited  time  at  oui*  dis- 
prisal,  to  confine  our  attention  to  that  aspect  of  the  subject 
which  is  connected  with  the  determination  of  the  possible 
organic  i>ol!utions  of  a  water ;  and,  indeed,  it  is  only  on  this 
question  that  any  misconception  exists.  No  one  denies  t}iat 
the  presence  of  inorganic  salts  in  a  water — salts  which  may 
render  it,  from  tlieir  excessive  amount  or  poisonous  natures, 
unfit  for  drinking — can  be  determined  accurately  by  the  cheoiist. 
The  chemist  can  and  dues  rightly  condemn  tlie  water  which  is 
brackish  from  infiltration  of  sea  salts^  or  that  which  contains 
excess  of  lime  and  magnesian  salts,  causing  an  undesirable  or 
positively  injurious  amount  of  hardness,  or  the  water  which  in 
its  passage  through  various  strata  may  have  taken  up  traces  of 
lead,  copper,  or  arsenic*  In  such  causes  jis  these  there  is  no  room 
for  controversy,  but  it  is  iu  those  cases  where  an  opinion  is 
desired  on  the  nature  and  extent  of  the  organic  pollutions  that 
a  water  has  been  suhjected  to,  that  the  scientific  mind  has  been 
so  deepty  stirred.  The  question  is  not  yet  settled,  nor  is  it 
likely  t^)  be,  until  oiir  knowledge  is  more  extensive  and  more 
accurate ;  but  iu  the  meantime  a  review  of  the  matter  in  its 
larger  aspects  may  iu»t  be  out  of  place. 

Firstly,  it  will  be  well  to  consider  what  it  is  the  analyst 
wislies  to  determine  when  he  is  dealing  with  the  possihle  organic 
pollutions  of  a  sample  of  water  submitted  to  him.  He  wishes 
to  determine  (a)  ttie  amount  of  organic  matter  present  in  a 
measured  volume  of  water,  and  (b)  the  nature  of  this  organic 
matter,  i.e,^  its  source  or  origin,  inid  its  pot^^utialities  for  evil. 
Does  chemicid  analysis  enable  these  two  apparently  simple 
points  to  be  correctly  determined  f  Firstj  as  regards  (a)  the 
amount  of  organic  matter  present.  No  one  who  has  looked 
int<i  the  subject  at  all  needs  to  be  told  that  no  simple  method  of 
estimating  organic  matter  has  yet  been  devised.  There  is  no 
reagent  wliich  can  be  used  as  a  quantitative  test  for  organic 
lOAtter,  for  the  simple  1*005011  that  there  is  such  a  numberless 
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variety  of  substances  all  conveniently  included  under  the  generic 
term  ^'  organic,"  tliut  no  single  tdiemieal  reagent  coulJ  |)ossiijly 
have  the  same  affinities  for  all  of  thfin,  and  constMjufntly 
whilst  it  mi^ht  f^ive  connect  indications  of  the  amount  and  pre- 
sence of  one  or  more  of  them,  it  could  not  possiljly  do  so  for  all. 
No  doubt  the  Potassium  Permanganate  S4jlutiou  can — as  the 
test  is  now  carried  out^ — be  trusted  to  estimate  approximately 
the  amount  of  oxidimbk  organic  matters  prt'sent  in  the  water. 
But  those  matters  which  are  oxidisahle  W  Permanganate  of 
Potassium  solution  are  not  the  only  matter;^  of  orgjinic  origin 
wliieh  may  be  present;  we  do  not  know  what  proportitm  they 
form  to  the  total  organic  matters,  nor  do  we  kno\v  whether 
their  deleterious  properties  are  greater  or  less  than  those  of  the 
non-oxidisable  matters. 

Failing  in  our  efforts  to  identify  organic  matters  aa  %uch  m  a 
water,  two  methods  have  been  devised  for  their  estimation  from 
the  amounts  of  some  of  their  constituents — processes  iuvulving 
in  the  one  case  the  breaking  up  of  the  complex  organic  molecule 
into  the  simple  compound  ammonia,  by  nieans  of  destructive 
distillation  with  a  strongly  alkaline  solution  of  permanganatx3 
of  potassium;  and  in  the  other  the  resolution  of  the  organic 
matter  into  it^  primitive  elements  carbtm  (or  mcire  accurately 
carbonic  acidj  and  nitrogen,  hy  means  of  heat  a]>|)lied  to  the  dry 
residue  obtained  from  a  measured  vfjlume  of  water  by  evaponition. 
The  hrst  process — the  joint  invention  of  Waiiklyn,  Chapman, 
an<.l  Smith — is  known  as  the  "  albuminoid  ammonia  process,"  be- 
cause albmnen  is  one  of  the  principal  substances  whicli  yield 
ammonia  on  distillation  with  an  alkaline  solution  of  pemianga- 
nate  of  potash.  The  secontl,  or  combustion  process,  is  due  t^o  the 
inventive  genius  of  Frankland  and  Annstrong.  There  csiu  be 
no  doubt  uvAi  tlieoretically,  and  considered  fn)m  a  philosophical 
standpoint,  Franklanxrs  process  should  give  belter  results  than 
Wanklyn's.  In  the  former,  all  the  organic  matter  present  is  acted 
upon — none  can  escjipe.  In  the  latter,  tlie  whole  of  the  niti-egen 
contained  in  the  nitrogenised  organic  matters  is  not  converted 
into  ammonia,  for  whilst  permangiinate  of  potash  acts  j)Owerf ally 
on  some  kinds  of  organic  matter,  it  has  little  or  no  effect  upon 
others,  and  the  non-nitrogenised  organic  matters  are  left  out  of 
account  altogether.  Thus  the  results  obtained  have  not  an 
absolute  signiticjuice  as  they  have  in  Frankland's  process,  but 
only  a  relative.  Is  this  a  drawback  in  actual  practice  when 
Wanklyn's  process  is  in  use"!  From  Dr.  Cory's  experiments* 
it  would  appear  that  it  is,  for  he  found  that  the  results  of 
different  analyses  were  not  comparable  with  each  other  except 
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under  certain  conditions,  as  when  the  polluting  material  was  of 
the  same  nature  in  all;  but  on  the  other  side  plenty  of  evidence 
is  to  hand  showing  that  under  the  conditions  met  with  in  actual 
practice  the  process  U  to  be  relied  on,  especially  in  estimating 
those  very  minute  quantities  of  organic  matter  which  alone  are 
usually  found  in  natural  waters.  I  would  more  particularly 
refer  to  the  experimenti^  of  Mr.  Cassal  and  Dr.  Whitele^ge* 
on  the  quantitative  estimation  of  egg — albumen  in  water  by 
Wanklyn's  process — experiments  which  throw  some  doubt  on 
the  conclusions  arrived  at  by  Dr.  Cory  from  his  own  experi- 
ments. When  the  polluting  ingredients  are  relatively  very 
large  in  amount,  there  can  be  no  doubt  that  considerable 
increases  or  decreases  in  the  amoimts  of  organic  matter  are 
not  shown  in  an  exactly  prop«:)rtional  increase  or  decrease  o 
alhuniinrnd  ammonia.  But  this  in  not  a  mattxT  of  practical 
iraportaucc,  Uw  if  it  is  right  to  condemn  a  water  which  shows 
more  ali>nminoid  ammonia  than  the  minimum  taken  as  a  stand- 
ard by  Wanklyu  from  his  own  exjH?nence,  then  it  cannot  mac] 
matter  whether  the  albuminoid  ammonia  exceeds  by  50  tim< 
or  only  by  20  timea  the  allotted  amount.  Wanlclyirs  process 
is  easily  learnt  and  ea^^ily  worked,  whilst  Franklaud's  is  most 
difHcuIt :  except  in  the  hands  of  the  most  expert  tt  may  give 
an  en^sr  of  exj>eriment  greater  than  the  total  quantity  to  bo' 
measured. 

But  after  all  it  is  not  the  amount  of  organic  matter  in  a 
water  which  renders  it  harmful^  but  its  kind;  and  hence  tJi< 
folly  of  setting  up  a  minimum  standard,  as  Wanklyu  has  done, 
for  every  adversary  to  tilt  at.  Our  food  consists  very  largely 
of  organic  matters,  and  wo  ought  not  to  object  to  taking  ft^od 
ancl  water  together,  were  it  not  that  experience  has  shown  that 
the  organic  matter  in  water  is  often  derived  from  food  materials 
which  have  alremly  once  passed  through  the  hiunan  body, 
acquiring  thereby  a  potentiality  for  mischief  not  to  be  lightly 
risked. 

We  have  seen  then  that  chemical  processes  enable  us,  in  one 
way  or  another,  to  estimate  the  amount  of  organic  matters  in  a 
water — more  or  leas  roughly  it  may  be»  but  still  sutHrirutly  for 
the  purfmse.  Do  they  give  us  any  information  as  to  the  kind 
of  orgaoic  matter  present  ?  To  a  certain  extent  lliey  do  ;  for 
by  their  means  we  can  in  most  cases  discriminate  the  origin  of 
the  organic  matter,  that  h  to  say,  its  derivation  from  the 
animal  or  vegetable  king<lom.  When  the  pollution  is  of  vege- 
table origin,  chlorides  and  free  ammonia  are  usually  present  to 

♦  Remarks  on  the  arialyajH  of  water  for  eanitary  purposes.    TransActiona 
of  the  Society  of  Medical  UlBcera  of  Healtti,  18B4. 
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only  a  slight  extjcnt.  By  Fraiiklaiid's  method  under  such 
eircumstances  it  is  found  that  the  ratio  of  orpiuic  carbon  to 
organic  nitrogen  is  high,  whilst  by  Wanklyn's  the  pro|x>rtioii  of 
albuminoid  ammonia  to  free  or  saHiie  ammonia  h  relatively 
large.  When  the  pollution  is  derived  from  an  animal  source, 
and  mom  especiaily  when  it  is  derived  from  sewage  iufiltnition, 
owing  to  the  lai'ge  amount  of  common  salt  and  ammoina  from 
decomposed  urea  found  iii  urine,  chlorides  and  free  ammonia 
are  present  in  excess^  the  free  ammonia  that  is  distilled  over 
greatly  exceeds  the  albunnnoid  anunonia,  and  the  ratio  of 
organic  ciirbon  to  organic  nitrot^en  is  low.  Microscoi>ic  ex- 
amination of  the  sediment  greatly  aids  in  this  determination. 
In  the  one  case  fragments  of  decaying  vegetable  structure  and 
the  minute  foi-ras  of  anuatie  life  which  find  a  habitat  in  such 
materials  may  be  found  ;  whilst  in  the  other,  objects  such  as 
fibres  of  linen  and  cotton,  hairs,  epidermic  scales,  <Sce,j  which 
are  characteristic  of  excretal  ami  waste  refuscj  may  be  tliscerned. 
It  is  possible  then  in  most  cases  to  tlistinguish  by  eliemical 
pjrocesses,  with  the  aid  of  the  mieroscopej  between  pollutions  of 
animal  and  vegetable  origin ;  and  this  distinction  is  an  impor- 
tant one,  for  tliere  can  be  no  doubt  that  ptdlutions  caused  by 
sewage  infiltration,  by  soakage  from  graveyards,  or  by  decom* 
posing  animal  bodies,  are  infinitely  more  dangerous  than  the 
pollutions  arising  from  decayiug  plants  and  the  organisms  that 
thrive  amongst  them.  But  these  latter  must  not  be  thougbt 
of  Oii  hannless.  Ague,  intermittent  fevers,  and  dysentery  are 
propagated  by  drinking  vegetably-polluted  waters,  ami  we 
cannot  tell  whether  the  specific  virus  of  one  of  these  disorders 
may  not  be  lurking  amongst  the  more  innocent  matter. 

Supposing  it  to  he  allowable  to  pass  as  satisfactory  a  water 
contaminated  to  a  slight  extent  with  vegi-table  matter — on  the 
ground  that  such  watei*s  can  usually  be  drunk  without  the 
slightest  fear  of  injury,  and  that  therefore  a  minimum  standard 
of  jiollution  under  such  circumst^mces  may  be  a  very  necessary 
tiling, — it  must  be  admitted  timt  there  can  be  no  reason  why 
a  w^atA*r  which  is  reasonably  believed  to  be  polluted  with  sewage 
or  other  animal  emanations  should  not  be  condenmed  at  once, 
however  small  the  pollution  may  be.  It  may  be  said  that  large 
Dumbers  of  jK?o[jle  are  continually  io  the  habit  of  taking  sewage 
int-o  their  systcrms  along  with  their  drinking  water— the  circular 
system  of  water-supply  from  cesspool  to  well,  and  again  from 
well  U*  cesspool  tiurough  the  human  body  being  all  to«i  common, 
- — but  all  scientific  history  proves  that  such  people  are  walking 
on  the  brink  of  a  jirecipice  which  may  at  anv  time  crumble 
away  and  jtrecipitate  them  into  the  depths  below.  The  diffi- 
culty in  water  analysis  is,  in  many  cases,  to  dibtiuguish  between 
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sewage  pollutinns  and  other  conditions  wliicli  are  characteristic 
of  pure  natural  waters.  Unless  tlie  source  of  the  water  is 
known,  a  deep  well  water  may  easily  be  conceived  to  he  a  water 
polluted  at  some  former  period  with  sewar;e,  and  therefore 
liable  to  further  contamination,  and  consequently  dangerous. 

Chemical  analysis  enables  us  to  determine,  by  a  quantitative 
estimation  of  the  nitrates  and  nitrites,  whether  a  water  has 
been  polluted  witli  aninml  orijanic  matters  at  a  former  period. 
Bv  the  action  of  nitrif\'in«j  bacterial  orfianisms-  water  in  its 
passa*re  throngh  the  soil  h  pnrified — the  organic  matter  is  con- 
verted into  nitrates  and  nitrites  of  the  alkaline  earths,  Manj' 
deep  well  waters  of  the  purest  kind  organically  are  thus  known 
to  have  been  originally  derived  f mm  polluted  sources ;  but  they 
have  become  pnrified  by  filtration  through  the  immense  thick- 
nesses of  soil  and  rocks  that  they  have  traversed  in  their  passage 
from  the  surface  of  the  earth.  A  '*  pre\4ous  sewage  eontami- 
natii>n/*  as  it  has  been  termed  by  Frankland,  is  a  matter  of  no 
practical  importance,  as  regards  the  fitness  of  a  water  for  potable 
purposes,  so  long  as  it  occurred  at  a  sufficiently  remote  period 
to  leave  the  qualit>^  of  the  water  at  the  present  time  unaffected 
by  it,  and  provided  that  it  does  not  occur  again.  On  this  latter 
point  of  course  chemistn^  can  tell  us  nothiug. 

Chemical  analysis  can  detect  and  estimate  very  minute  traces 
of  organic  matter  in  water ;  but  can  it  help  us  in  those  cases 
where,  althongh  the  amount  of  pollution  has  been  almost  in- 
finitesimal, it  has  been  sufficient  to  cause  "widespread  ontbreaks 
of  diseased  8uch  cases  have  occurred  at  Caterbam,  where, 
accortiing  to  Dr.  Thorne  Thomcj*  more  than  one  and  a  half 
million  gallons  of  water  were  in  a  fortniglit  reinlered  cai>able  of 
propagating  tv']>hoid  fever  by  tlie  infected  discharges  of  one 
man.  Again  at  Pl}Ttiouth,  in  Pennsylvania,  the  excrement 
of  one  typhoid  fever  patient  which  had  been  thrown  upon  the 
snow  near  a  stream  which  supplied  the  town  reservoir,  w^as 
sufficient  to  cause  a  widespread  epidemic  amongst  tire  con- 
sumei*s  of  the  water.  This  water,  we  are  told,  was  chemically 
the  purest  of  the  three  sources  of  supi>ly  for  that  town.f  It  does 
not  appear  that  the  Caterham  water  was  analysed  at  the  time 
of  the  outbreak ;  hut  snp])Osing  the  facts  to  be  as  recorded,  the 
pollution  is  evidently  so  infinitesimal — ^much  less  than  une  gi*ain 
of  polluting  material  to  the  gallon — that  there  must  have  lieen 
a  failure  to  identify  it  as  a  dangerous  j*ollution  by  chemical 
analysis.  We  can  only  conclude  then  that  such  cases,  when 
they  occur,  are  beyond  the  reach  of  chemistry.     They  are  very 
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similar  in  diameter  to  those  whore  artificially  manipulated 
waters  have  been  submitted  to  a  ehemist  for  his  opinion,  and 
be  bas  failed  to  detect  the  pttllution.  But  tlicse  infinitesimal 
pollutions  are  very  rare  in  practice  ;  in  niuety-nitie  cases  out  of 
a  hundred,  specific  pollution  of  a  water  occurs  along  with  such 
^oss  pollution  by  other  organic  filth,  either  recent  or  at  a 
former  period ,  that  the  chemist  cannot  fa  1 1  to  d  etect  it.  We  may 
conclude,  then,  that  there  are  cases  where  a  chemist  may  pass 
a  dangerouH  or  actually  «lisease-|>ruductive  \>'ater  as  pure,  but 
that  such  cases  in  actual  practice  are  veiy  rare ;  and  that  it  is 
not  right  to  condemn  a  method  altogether  because  it  fails  uniler 
a  very  rare  combination  of  ciremniitances.  The  failure  really 
lies  in  the  inabiht}^  to  distinguish  between  the  different  kinds 
of  organic  matter,  between  the  dead  and  living,  the  noxious  and 
the  innocuous.  The  chemist  can  tell  us  none  of  this  ;  we  must 
remain  satisfied  with  the  information  be  can  give  as  to  the 
amount  of  jujlluting  material  and  its  probable  derivation  from 
the  animal  or  vegetable  kingdom.  As  Dr.  Buchanan  bas 
said,  **  the  chemist  can  tell  us  of  impurity  and  hazai'd,  but  not 
of  purity  and  safety*" 

The  fiiological  examination  of  a  water  by  what  is  known  as 
Koch's  gelatine-peptone  test  has  been  thought  by  many  to  be 
capable  of  supplying  that  information  as  to  the  number  and 
nature  of  the  living  micro-organisms  in  a  sample  ctf  water 
which  we  have  seen  that  chemical  analysis  is  unable  to  furnish 
us  with.  It  is  desirable  to  consider  a  few  [>oints  in  connection 
with  this  new  method,  upon  which  so  many  hopes  have  been 
founded.  In  the  ordinary  microscopic  examination  of  water 
little  can  be  learnt  unless  there  is  enough  sediment  deposited  to 
form  a  distinct  object  in  the  field  of  the  microscopic  lens.  In 
this  field  various  microscopic  animalcular  may  be  seen,  and 
where  putrefactive  changes  are  iu  progi'ess  tiie  different  forms 
of  bacterial  life  always  associated  therewith  may  be  observed 
under  a  high  power.  Tlie  cultivation  test  is  not  concerned 
directly  with  any  of  these  hirger  microscf)pic  objects,  but  aims 
at  developing  on  the  cultivating  mediimi  the  germs  or  spores  of 
the  fungi  or  bacteria  present  iu  the  water  (but  not  to  be 
deti?cted  in  the  ordinary  way  by  tlie  microscope)  into  isolated 
colonies,  which  afti^r  a  certain  period  of  growtli  are  ciuite  visible 
to  the  naked  eye,  and  present  more  or  less  characteristic  micro- 
scopic appearances.  A  pure  cultivation  of  any  one  of  these 
colonies  may  subsequently  be  made  on  a  sliced  potato,  or  in  a 
test-tube  containing  sterilised  broth  or  peptonised  gelatine,  and 
the  mode  of  growth  in  tliese  media  determined  ;  or  the  ctdony 
may  be  submitted  directly  to  examination  under  a  high  power 
of  the  microscope. 
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There  can  be  no  doubt  that  the  dangerous  properties  of 
polluted  water  iwe  due  not  to  the  dead  organic  matter  it  con- 
tains, but  to  the  livin»r  micro-tirf^anisnis  always  found  in  asso- 
ciation with  dead  matters.  The  proof  of  this  is  known  to 
even  body.  When  a  suijjjicious  or  dangerous  water  is  boiled 
for  a  few  minutes  it  is  rendered  hannless.  The  organic  matter 
is  not  destroyed — it  is  still  there,  and  can  be  detected,  as  be- 
fore, by  chemical  analysis — but  the  living  organisms  are 
killed.  Koch's  cultivation-test  enables  us  to  estimate  approxi- 
mately, in  any  sample  of  water^  the  number  of  genus  which, 
when  cultivated  on  peptonised  gelatine  under  ordinary  con- 
ditiuns  of  light,  moisture,  and  temjierature,  are  capable  of 
forming  well-defined  colonies.  In  so  far  then  as  this  test  gives 
infonnatiou  as  to  the  amount  of  organic  life  in  a  sample  of 
wat^*r,  it  tells  us  what  chemistry  cannot.  But  it  must  be  re- 
mend>ered  that  there  are  many  micro-organisms — and  amongst 
these  many  pathogenic  raicro-organisms,  whose  pi'esence  or 
absence  in  a  water  we  are  most  particularly  concerned  about 
— -which  cannot  grow  in  ix^ptiinised  gelatine  ;  they  must  be 
cultivated  in  broth  or  blood  serum,  or  some  other  metlium. 
There  are  otliers  which  do  not  grow  at  ordinary  teni[>eratui-e8, 
or  which  only  grow  in  darkness,  or  which  can  only  be  cultivated 
under  a  variety  of  conditions  not  to  be  found  in  the  ordinary 
metlicMi  of  employing  the  test.  The  conclusion  to  be  arrived  at, 
therefore,  is  that  the  gelatine-peptone  test  can  oTily  afford 
jiarttal  information  as  to  the  number  of  microphytes  in  a  water  : 
the  rt'sults  of  one  examination  may  be  and  no  doubt  are 
directly  comparable  with  those  of  another  conducted  under  like 
conditions,  just  as  albuminoid-ammonia  results  are  comparable 
with  one  another — but  this  is  all  that  can  be  said. 

Is  tliere  any  relation  Ijctwcen  the  amount  of  orgaiiic  life — 
the  number  of  "  centres "  or  "  colonies,'*  as  determined  by 
the  gelatine-neptone  test— atvd  the  amount  of  orga?iie  matter 
as  determined  by  chemical  analysis  t  According  to  Professor 
Bischof  *  there  is,  when  the  samples  are  examined  without  any 
delay.  In  a  chemicany-pollut<Hi  water  the  nimiber  of  colonies 
is  enonnously  in  excess  of  those  found  in  a  chemically  pure 
water.  But  should  the  exauiination  be  delayed,  the  influences 
of  stonige  and  temperature  come  into  play.  Under  suitable 
tA.'mi>eratures  (2(P  C\  to  40*^  C.)  an  enormous  develo|>ment  in 
the  number  of  niicroph}i^s  takes  place,  even  in  a  water  so 
chemically  pure  as  the  New  River  Company's  supply  to  London, 
when  stored  for  a  few  days.  This  is  the  more  remarkable^  as  it 
might  be  supposed  that  »o  pure  a  water  did  not  contain  suffi- 
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cient  nourishment  to  enable  an  enormous  multipllentton  of 
living  micro-organisraa  to  take  place.  An  analogous  ciruura- 
stance,  wliich  is  capable  of  explanation  as  above,  is  well  knowni 
to  those  who  praetice  Wanklyu's  method,  Wlien  a  soniewliat 
polluted  water  is  analysed  a  second  time,  after  keeping  a  few 
days,  it  is  found  that  the  free  or  saline  ammonia  has  eonsidcr- 
ahly  dimiiiished,  whilst  the  albuminoid  ammonia  has  inereased. 
The  ammonia  has  served  to  nourish  the  microidiyten,  and 
enabled  them  to  undergo  enormous  develojiment— a  fact  made 
kuovvii  to  the  aiiahsi  by  the  inei*ease  of  albuminoid  and  corre- 
sponding decrease  of  free  ammonia. 

The  next  f|uestion  which  suggests  itself  is — has  the  number 
of  colonies  as  tletermini'd  by  Koch's  test  any  relation  to  the 
possible  dangerous  properties  of  a  water?  The  answer  must 
be  no :  no  more,  but  probably  less,  than  the  amount  of  organic 
matter  has.  In  the  first  place,  the  greater  number  of  micro- 
organisms known  to  us  belong  to  harmless  species;  secondly^ 
experience  shows  that  water  when  properly  stored  in  houses  or 
on  boanl  ship  does  not  ac(juire  any  liarmful  properties  thereby, 
although  the  number  of  its  contained  micro])liytes  may  liave 
increased  a  hundred  or  even  a  thousand-fold  ;  thirdl}",  there  is 
good  reason  to  believe  that  micropliytes,  like  the  fiigfier  animal 
species,  have  to  fight  amongst  themselves  for  the  nourishment 
tfxey  require  for  tlieir  continued  existence.  Hence  an  enor- 
mous nmltiplication  of  colonies  may  mean  that  the  harmless 
s[X^cies,  always  in  excess,  have  entirely  exterminated  their 
pathogenic  conjWres.  May  this  not  be  the  explanation  of  the 
very  remarkable  fact  tliat  although  the  specific  poisons  of 
enteric  and  other  fevers  are  coustimtly  passing  into  the  Thames 
but  a  few  miles  above  the  water  companies  intakes,*  yet  no 
evidence  has  over  been  forthcoming  of  disease  traced  to  the 
quahty  of  the  water  sui>plied  by  any  of  the  Tliames  comianiea 
trom  Tiiames  Ditton  or  iloulsey"?  Evidently  the  specific 
poisons  do  not  multiply  in  Thames  water;  probably  they  are 
forced  out  of  existence  in  the  struggle  for  life  with  the  count- 
less species  of  innocuous  bacteria  wliich  abound  in  the  Thames, 
aided  by  the  purifying  influences  of  dilution  and  oxidation. 

Failing  to  extract  any  satisfaction  from  the  number  of 
colunit.'s,  we  may  next  inquire  if  Koclfs  test  gives  any  informa- 
tion as  tu  the  natiu-e  of  the  colonies,  and  if  it  enabk^  us  to 
distinguish  pathogenic  from  non-pathogenic  furms.  In  ex- 
amiuing  a  cultivation  plate  it  is  possible  at  once  to  distinguish 


*  The  BewsgQ  of  StJiinea  paaaes  untreated  into  the  ThameB  10  miles 
tkhove  Houlsey,  (West  Middlesex,  Grand  Junction,  Vauxhall,  Lambeth  atid 
ChfilseA), 
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certain  nioalds  and  f  Qngus-groT»^*t.bs,  and  also  to  discriminnte  be- 
tween the  li(jiiefying  and  non-liquefving  centres — those,  namely, 
which  in  the  course  of  their  growth  liquefy  the  gehitine  and  those 
which  do  not  It  has  been  iissumed  that  where  the  number  of 
liquefying  colonies  is  large  in  proportion  to  the  wliole  number, 
it  h  a  sign  of  possible  danger.  The  assumption  is  groiinclless  if 
we  are  to  believe,  as  Bischof  and  Klein  tell  us,  that  liquefvine 
centres  are  due  to  the  growth  of  motile  bacilli — bacilli  which 
are  ulways  fonnd  in  excess  where  oxygen  is  abondant,  and 
which  ai-e  consequently  more  numerous  in  the  top  strata  of 
water,  which  are  exposed  to  the  air,  than  in  the  deej>er  layers, 
Tlie  motility  of  a  bacillus  is  not  necessarily  evidence  of  disease- 
producing  properties,  Ikfany  of  the  colonies  in  a  plate  culti- 
vation may  he  identified  at  once  or  by  subsequent  prciccsses  as 
belonging  to  more  or  less  common  hannless  species  ;  but  the 
number  of  jjathogcnic  species  could  not  be  asccrt4uned,  even  if 
they  were  all  capable  of  gi'owing  in  gelatine,  because  we  do  not 
know  yet  as  regards  the  diseases  most  often  spread  through 
water,  viz.,  cholera,  typhoid  fever,  diarrhcea,  dysentery,  ague, 
&c.,  how  to  identify  the  organisms  which  play  the  role  of 
specific  virus,  or  carriers  of  specific  virus,  in  these  affections.  It 
is  perhaps  allowable  to  except  cholera  from  this  categon%  as  the 
mode  of  growth  and  other  characteristics  of  Koch's  comma 
bacillus  are  no%v  well  known,  and  Koch  himself  has  isolated  the 
bacillus  from  a  water-tank  in  Intlia,  But  cholera  happily  is 
very  rarely  prevalent  in  this  country;  we  may  indeed  almost 
hope  that  cliolera  visitations  arc  not  likely  to  occur  again  on  an 
extensive  scale,  so  minute  are  the  i>recantii>ns  taken  to  stamp 
out  the  disease  as  scxm  as  importeil  The  fact  then  remains 
that  as  regards  the  diseases  most  commonly  spread  through  the 
agency  or  drinking  water— and  in  this  list  might  also  be  in- 
cluded the  common  zymotic  fevers  in  which  a  mode  of  pr<>* 
pagation  by  water  has  not  yet  been  disproved — the  specific 
organisms,  which  are  belie vett  to  stand  in  relation  to  them  as 
cause  and  effect,  cannot  be  itlentified  by  any  method  of  Ino- 
logical  cultivation  as  yet  known.  With  the  advance  of  know- 
ledge such  identification  may  become  possible,  but  the  labour 
of  mvestigation  in  any  case  must  be  enormous.  Every  colony 
not  recognised  at  once  by  its  naked-eye  charact^Ts,  must  be 
prepared  afresh  as  a  pure  cultivation!  in  test  tulies  of  gelatine, 
in  blood  serum,  or  on  potatoes,  until  a  |ilace  has  been  found  for 
it  amongst  one  of  the  numberless  species  knowii  to  the  micro- 
biologist ;  and,  failing  this  identification,  inoculation  into  the 
lower  animals  must  be  practised,  to  detennine  if  possible  its 
effect  on  the  animal  body*  Even  inoculation  experiments  on 
the  lower  animals  arc  misleading,  for  man}'  specific  diseases  to 
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wKicli  man  is  liable  are  not  represented  hj  any  corresponding 
affection  in  the  lower  animals,  and  vice  versa  many  specific 
febrile  disorders  of  the  Unver  animals  are  not  transmissible  to 
man.  The  difficulties  in  the  way  of  the  proper  development  of 
the  biological  cultivation  tests  for  water  are  immense ;  they  are 
certainty  not  insuperable,  for  it  must  be  remembered  that  we 
are  at  present  only  on  the  threshold  of  this  particular  branch 
of  knowledge.  In  the  meaotime  whilst  the  pursuit  of  such 
methods  should  be  persisted  io  for  the  sake  of  the  advancement 
of  knowledge,  it  must  be  acknowledged  that  they  afford  very 
little  help  to  the  w^ater-analyst  in  enabling  him  to  form  a  sound 
judgment  on  the  -wholesome ucss  or  otherwise  of  a  water  sub- 
mitted to  him  for  examination. 

There  is  one  other  method  of  examination  that  should  always 
be  practised  whenever  it  is  possible.  This  may  he  called  the 
**  sanitar}'  survey  of  the  source  of  the  water/'  It  is  not  suffi- 
cient for  the  analyst  to  be  told  that  the  sample  of  water  sub- 
mitted to  him  was  taken  from  a  deep  or  shallow  well,  from  a 
cistern,  or  from  a  water  pipe*  He  should  make  careful  obser- 
vations, in  the  case  of  a  well,  as  to  its  depth,  mode  of  stein ing, 
the  natui*e  of  the  soil  in  which  it  is  sunk,  the  distance  from  the 
well  of  possible  sources  of  pollution  (cesspools,  drains,  and 
sewers) ;  and  in  the  case  of  a  shallow  well  he  should  try  to 
determine  the  direction  of  the  flow  of  the  underground  water, 
whether  from  possible  sources  of  contamination  to  the  well,  or 
in  the  ojiposite  direction.  If  he  is  not  sattstied  as  to  the  freedom 
of  the  well  from  all  suspicion  of  contamination  at  every  period 
of  the  year*  he  should  insist  on  further  analyses  being  made 
during  or  after  |X'riods  of  heavy  rainfall,  or  at  such  other  times 
as  he  thinks  it  likely  pollution  may  occur.  A  physical  examina- 
tion of  the  s{)urce  of  the  wat^r,  conducted  as  above,  will 
mat^L^rially  help  the  analyst  to  put  a  right  interpretation  on  the 
results  o^  his  analysis ;  and  he  will  not  then  be  liable  to  commit 
the  serious  error  of  passing  as  wholesome  a  sample  of  w^ater 
which  is  taken  from  a  source,  pure  perhaps  at  the  time  the 
sample  was  taken,  but  threatened  with  a  dangerous  pollution,  not 
to  he  foreseen  excejit  by  actual  insjiection  of  all  the  surroundings. 

When  a  sample  of  water  is  taken  from  a  bouse  cistern^  an 
inspection  of  the  place  and  manner  in  which  the  water  is  stored 
is  most  urgent,  if  the  overflow  pijK?  of  the  cistern  is  connected 
directly  with  the  soil  drains,  it  is  possible  to  imagine  that  the 
water  thus  stored,  whilst  not  giving  sufficient  evidence  of 
sewage  contamination  to  w^arrant  its  condemnation  by  the 
chemist^  may  yet  be  most  potent  for  mischief,  for  it  may  be 
sy»ecifically  contaminated  with  sewer  or  drain  air  infected  by  the 
discharges  and  the  bowel  excretioua  of  an  enteric  fever  patient. 
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To  sum  up  the  conclusions  to  be  derived  from  the  arguments 
adduced :  Chcuiicnl  analysis,  aided  by  microscopic  examiua- 
tion,  is  sufficient  In  tlie  irreai  nuijunty  of  case.s  io  dct4?niiiiie  the 
amount  of  organic  ptdkitiun  of  a  water,  and  whether  it  i.s  of 
recent  date.  In  many  cases  the  source  of  the  pollntion, 
whether  from  sewnge  or  vegetable  matters  chiefly,  can  also  be 
determined;  but  there  is  im  possibility  of  ascertaining  whether 
the  water  thus  polluted  is  actually  potent  for  evil  or  whether  it 
may  not  he  entirely  harmluss.  Chemical  analysis  is  powerless 
to  deal  with  those  cases  of  infinitesimal  pollution  of  a  pure  water 
witli  infective  material  from  the  human  body.  Cultivation  tests 
are  equally  powerless  to  cope  with  such  cases.  The  only  possible 
way  of  ascertaining  the  probable  effects  on  tlie  human  system 
of  drinking  such  water,  is  for  the  operator  to  perform  the  ex- 
periment on  his  own  person— a  course  not  likely  to  be  pursued. 
The  cultivation  tests,  as  now  practised,  add  very  little  to  the 
results  obtainable  by  chemical  analysis.  Micro-biology^  must 
undergo  further  development  before  germ  cultivation  methods 
can  be  expected  to  throw  much  light  on  water-pollutions. 
Lastly,  tlie  sanitary  survey  of  the  source  of  tlie  water,  or  its 
mode  of  storage,  should  always  be  carried  out  whenever  any 
doubt  exists  as  to  the  freedom  of  the  water  from  all  possible 
sources  of  contamination. 


[TAi*  dtscuMtan    applies  to  the  tit'o  precedmg  papers  by   Dr, 
Pekcy  F.  I RAKKLAND  and  Dr.  Louis  Pakkeb,] 

Dn  Alfbkd  Cahpekteh,  (Croydon),  who  opened  the  discus- 
sion, said  it  would  be  very  presumptuous  on  his  part,  to  criticise 
any  of  the  observations  which  had  fallen  from  the  expert  chemists 
who  bad  addressed  them.  He  wished  them  therefore  to  look  up<:»n 
him  siaiply  as  ao  entjuirer  endeavouring  to  elicit  some  further 
information.  He  had  heard  with  a  great  deal  of  satisfaction  the 
expreesions  uf  Protei«Ror  liupre,  with  regard  to  the  chemical  analysid 
of  water  supply*  He  bt*licved  more  coutidt'olly  in  chemical  analysis 
than  did  nmny  chemists  themselves;  for  he  had  yet  to  learn  that  mxj 
water  supply  fur  a  considerable  district  which  had  been  pronotmoed 
to  bo  pare  and  lit  to  drink  by  chemists,  had  ever  given  rise  to  an 
epidemic  of  typhoid  fever.  The  district  of  Caterham  was  alluded  to 
aa  giving  some  kind  of  eupport  to  the  idea  that  the  water  might 
be  pronounct^d  cheiaically  pure,  and  yet  contuiu  the  organisms  which 
might  spread  typhoid  fever.  He  sow  a  good  dead  of  that  ef)idemie, 
and  he  had  an  impre«&ion  that  if  that  water  bad  been  aualysed 
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W  Professor  Duprc,  for  instance,  on  the  day  on  whicb  it  was 
distributed,  be  would  not  have  hesitated  to  pronounce  it  unfit  for 
distribtition.  There  were  circum^^tancea  which  were  not  detailed,  and 
which  did  not  come  to  the  knowledge  of  the  enquirera  who  reported 
upon  the  case,  and  as  alter  it  wa-*  examined  by  a  locjil  medical 
man,  he  did  not  henitate  to  aay%  "  this  water  has  something  wrong 
with  it,  it  could  not  be  truthfully  argued,  as  it  was  constantly, 
that  the  Caterham  case  w*aa  an  instance  in  wkich  the  chemist  could 
not  detect  the  presence  of  disease  germs.  It  was  true  that  by  putting 
half  a  phit  of  secretion  coming  from  a  patient  into  a  million  gallons 
of  water,  it  was  possible  that  a  chemist  might  not  detect  it ;  but 
he  had  an  idea  that  if  that  was  done,  and  it  was  well  mixed  op 
with  the  water,  the  condition  of  that  water  wa*j  such  as  to  draw  the 
tooth  of  the  poisonous  matter  and  render  it  perfectly  harmle.«*s,  that 
the  genni*  would  abort  and  would  not  fructify,  even  if  they  retained 
vitality.  He  believed  that  in  the  waters  which  Providence  provided 
us  with,  which  wei-e  safe,  there  were  measures  by  which  those  minute 
dilutions  were  deprived  of  their  disease-giving  properties.  That  led 
hira  to  appear  to  be  the  critic  of  Dr.  Frankland.  That  essayist  was 
speaking  of  micro-organisms  as  being  themselves  poisons,  which  were 
the  causes  of  the  mischief.  He  (the  speaker)  suspected  that  Dr. 
Frankland  hardly  meant  what  his  terms  implied ;  he  himself  did  not 
consider  that  micro-organisms  were  themselves  the  poisons  which  had 
produced  the  nnschief,  but  they  acted  upon  the  oi-gauic  matter  which 
was  in  the  polluted  water;  and  out  of  that  organic  matter  they 
produced  the  poison  which  aggregated  in  the  constitution  in  which 
the  organism  was  lodged,  until  it  might  ultimately  be  sufficient  to 
destroy  life ;  that  waa  his  idea  of  how  the  microHarganisma  acted  as 
poisons.  Just  as  Simon  said  fire  and  twenty  years  ago,  they  were 
the  tests  by  which  the  presence  of  a  poison  was  made  manifest,  and 
he  (Dr.  Carpenter)  had  an  idea,  that  when  micro-organisms  came 
into  contact  with  water  which  waa  oompamtively  pure,  they  would 
abort,  and  even  get  completely  destroyed ;  or  if  they  did  grow  into 
colonies,  such  as  was  shown  by  the  gelatine  test,  iii  time  they  lost 
their  infectious  character  and  did  not  set  up  diseases,  which  at  other 
times  they  might  produce.  That  might  explain  some  difficulties 
which  bad  arisen  in  regard  to  the  cmmna  or  cholera  bacithis.  Looking 
at  the  question  from  this  point  of  view,  it  was  possible  that  they 
might  have  a  eonima-hfn^!lus,  at  one  time  infective,  and  at  another 
non-infective.  He  thought  that  was  proved  by  Dr.  JSaunderson's  ei- 
perimenta,  in  reference  to  peritonial  inflammations  ;  in  the  one  case 
the  same  material  was  harmless,  and  in  another,  by  cultivation  it  be- 
came a  most  virulent  i)oi9on  •  whilst  apparently  it  waa  the  same  thing. 
Those  were  matters  renarding  which  they  could  not  at  pi'esent  draw 
any  dogmatic  conclusions,  because  they  were  sub  juftii\\  and  had  to 
be  followed  out  much  more  seriously  than  they  had  hitherto  been. 
He  thought  tbey  might  congratulate  the  Metropolis  on  the  presence 
of  those  filtration  areas  which  belonged  to  the  Water  Companies,  and 
which  were  of  some  senrice  in  depri\^ng  disease  germs  of  their 
infective  character.    The  fact  that  there  waa  at  this  moment  poured 
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into  the  Thames  the  excreta  of  thousands,  and  tens  of  thousands  of 
people;  some  of  whom  were  hibouring  under  typhoid  and  other 
fevers,  and  that  this  water  was  pumped  up  and  Bupplied  to  the 
Metropolis  without  serious  extension  of  tliose  fevers  and  other  erils 
consequent  upon  impure  water,  wa:^  certainly  tcr  his  mind,  due  to  the 
filtration  so  carefullj  performed  by  the  Water  Companies.  But  he  had 
a  sort  of  idea  that  whilst  the  Water  Companies  hy  their  filtration  were 
arresting  the  micro-organisms  which  eiist4?d,  as  active,  livingi  moving 
microHDrganisma,  and  whikt  they  were  t-aking  out  a  large  portion 
of  the  orejanic  matter  upon  which  those  micro-organisms  lived  and 
propagated  their  kind,  they  were  still  allowing  some  of  those  rest- 
ing spores  to  which  Dr.  Franklaud  had  alluded,  and  which  corre- 
sponded to  the  resting  spores  of  the  allied  trihe  of  Fungi^  pass  through 
the  meshes  of  their  iilters,  and  that  one  of  these  days  when  we 
do  get  a  length  of  hot  weather  during  the  months  of  July  or 
August,  when  the  water  in  the  mains  supplied  by  the  companies 
rises  in  temperature  above  a  certain  point  and  remains  for  a  certain 
length  of  time  above  that  point,  say  of  65  F.,  w©  should  have  these 
resting  spores  developing  into  living,  moving,  growing  micro-organ- 
iams,  capable  of  feeding  on  the  organic  matter  which  had  not  been 
arrested  by  the  filter,  and  that  there  would  be  one  of  those  seasons  a 
rapid  and  extensive  growth  of  typhoid  fever  or  other  fevers  in  the 
districts  supplied  by  the  Metropolitan  companies ;  and  it  was  a 
question  therefore  of  the  utmost  importJince,  so  far  as  London  waa 
conoemed»  whether  those  towns  above  should  be  compelled  to  take  their 
sewage  out  of  the  river  Thames  altogether.  What  he  had  described 
would  arise  one  of  these  times  and  might  possibly  lead  to  panic,  and 
whenever  panic  did  come,  it  was  quite  certain  to  lead  to  legislation 
or  action  on  the  part  of  Local  Authorities,  which  would  be  pre- 
cipitate^ and  probably  in  the  wrong  direction,  whilst  its  pecuniary 
effect  would  be  verj'  serious  to  the  ratepayer.  Those  micro-organisms 
to  which  l)r.  Frankland  made  such  a  startling  reference,  and  which 
were  undoubtedly  of  the  greatest  importance,  might  he  thought  be 
altered  in  their  character  by  the  presence  or  absence  of  an  excess  of 
carlwnic  acid  in  the  water  in  which  they  lived.  They  might 
undoubtedly  alter  in  their  character  according  to  the  fact,  as  to 
whether  that  water  were  neutral,  whether  it  were  acid,  or  whether  it 
were  alkaline.  These  three  conditions  would  alter  micnw)rgani8m8 
in  a  Tery  important  degree,  and  then  the  fourth  on©  of  temperature 
came  in,  and  was  of  the  highest  importance.  Those  points  required 
to  be  sifted  out;  they  wanted  information  as  to  the  temperature  at 
which  the  examination  was  made:  they  wanted  information  as  to  the 
obemical  character  of  the  water ;  as  to  the  presence  or  absence  of  car- 
bonic acid  in  excess ;  as  to  the  presence  or  absence  of  oxygen ;  as  to  the 
presence  or  absence  of  nitrtjgen  j  and  as  to  the  acidity  or  alkalinity 
of  the  water  itself.  Until  those  points  were  worked  out,  he  did  not 
think  they  bad  all  the  information  T;inth  regard  to  the  action  of  micro- 
organisms upon  the  water  supply »  that  they  would  be  able  to  obtain 
when  those  points  were  followed  out  in  the  same  careful  way,  as  the 
quantities  of  the  micro-organisms  bad  been  studied  by  Dr.  Fraukland. 
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Then  the  most  important  and  exhaustive  paper,  so  far  aa  it  went,  of 
Dr.  Farkes,  would  t^otmnend  itself  to  all  young  men;  for  he  was 
quite  tture  they  would  find  in  that  paper  ii  verj  large  amount  of 
information  which  should  be  committed  to  their  memury,  and  should 
be  studied  so  that  they  would  be  able  to  see  the  dirt^tions  analysis 
might  take  in  their  own  districts.  In  conclusion^  he  said  he  bad 
much  greater  confidence  in  cheminti*  than  they  had  themselves,  and 
than  some  persons  who  were  endeavouring  to  cast  suspicion  upon 
chemical  analysis,  lie  trusted  chemical  analysis,  and  he  thought  all 
Corporations  should  have  their  water  supplies  analysed  frequently 
during  the  year.  They  should  have  a  local  analysis  of  the  water  such 
as  Pro  lessor  Dupre  had  referred  to,  and  any  departure  from  that 
habitual  state  should  be  carefully  enquired  into  by  the  Jledical  Othcer 
of  Health  and  the  analysing  chemist.  Every  Water  Company  ought  to 
have  attached  to  its  staff  an  analysing  chemist  who  should  be  supplied 
at  irregular  intervals  with  the  water  ordinarily  distributed  to  tho 
people.  This  arrangement  would  afford  a  great  protection  to  all 
dependent  upon  a  company  or  a  Corporation  for  their  water  supply, 

Mr.  0,  B.  Db  Eafoe  (London)  said  that  the  instancea  where  deep 
weil  waters  had  been  found  to  be  polJuted,  were  duo  to  want  of  care 
on  the  part  of  the  engineers,  who,  in  constructing  the  wells,  had  not 
jointed  the  cylinders  or  lining  tubes,  or  made  up  the  space  in  the  back 
with  concrete,  allowing  pollution  to  run  dowTi  to  the  water  at  its 
source  of  supply.  Special  care  is  requisite  in  sinking  wells  in  for- 
mations which  are  fissured  and  joitited,  allowing  the  water  to  pass 
through  underground  chanuela,  whether  vertical»  or  horizontal,  without 
filtering  through  the  rock- 


Mr.  Pendlbbtjbt  thought  that  the  method  of  water  analysis  which 
had  the  greatest  future  before  it,  was  that  of  the  estimation  of  the 
»ration  of  the  water.  He  did  not  know  what  method  Dr.  Dupre 
peoommended.  One  he  had  had  experience  in,  was  that  of  the  addition 
of  a  diluted  quantity  of  known  value  of  sulphuinc  acid  together  with 
a  small  quautity  of  sulphate  of  mangatiese,  which  had  the  remarkable 
proiwrty  of  bringing  about  the  union  of  the  oxygen  dissolved  in  the 
water  with  the  sulphurous  acid  to  produce  sulphuric  acid.  After  the 
liquid  bad  been  allowed  to  stand  for  a  time,  the  residual  sulphuric  acid 
was  determined  with  iodine.  The  pure  water  from  the  same  district 
furnished  the  standard.  As  to  mineral  poisons  in  the  water,  he  did 
not  know  whether  they  knew  that  Dr.  Odex  had  recently  conducted 
some  experiments  at  Sheffield  in  regard  to  the  water  supply  there* 
some  cases  ot  lead  poisoning  having  taken  place.  He  found  that 
although  in  some  instances  soft  water  seemed  to  have  dissolved  lead 
and  thus  produced  lead  poisoning,  in  other  apparently  similar  cases, 
lead  poisoning  liad  not  been  produced.  This  latter  effect  he  found  to 
be  due  to  a  small  quautity  of  Silica  dissolved  in  the  water,  and  he 
recommended  this  course  (the  solution  of  Silica  in  water)  to  be 
always  adopted  with  regard  to  eieiy  aofti  water. 
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Mr.  L,  L.  Macasset  (Belfast)  observed  tbat  in  times  past  tbe 
prevailing  opinion  had  been,  that  filtration  of  water  through  sand 
made  the  water  brighter  in  appearance,  but  without  taking  out  tiiioro- 
organisms  which  might  be  present  in  the  unliltered  water.  Water- 
works engineers  had  been  told  by  the  chemist  that  their  eand  filters 
were  practically  useleBs,  and  this  view  had  been  repeated  over  and  over 
again  in  the  scientific  papers  of  the  day.  l>r.  Fraakland  had  thrown 
a  most  important  light  upon  the  subject  by  his  recent  eiperiments  in 
Bacteriology.  Ilis  ^rst  paper  read  last  year  before  the  Institution  of 
Civil  Kngineers,  had  attracted  A  good  deal  of  attention,  and  the 
present  comraunication  supplemented  the  information  thus  given  in  a 
most  important  manner.  Engineers  might  now  fairly  assume  that 
Baud  filtration  was  really  beneficial  in  reducing  the  number  of  micro- 
organisms in  drinking  water.  He  had  himself  in  certain  casea  experi- 
mented with  finely  crushed  cinders,  in  part  substitution  for  sand,  and 
had  got  very  good  results.  A  layer  of  crushed  cinders  placed  between 
two  layers  of  sand  made  a  most  etlicient  water  filter. 

Mr.  Chajilbs  E,  Cassaj.,  P.C.S.  (London),  was  glad  to  hear  Dr. 
Frankland  point  out  the  mistake  made  by  people,  in  supposing  that 
bacteriologists  would  be  able  t-o  tell  what  waters  would  produce 
typhoid  ;  what  would  produce  diphtheria  ;  what  dian*ha!a,  and  so  on. 
The  iuy  that  was  felt  by  a  number  of  people  who  had  no  love  for 
chemists  as  sanatarians,  when  bacteriology  attained  its  more  recent 
development,  knew  no  bounds.  Indeed  it  was  thought  by  some,  that 
chemists  were  to  be  done  away  with  entirely  ;  that  water  analysis  by 
chemical  means  was  a  thing  of  the  past ;  and  that  fees  might  go  at 
last  to  those  who  had  not  had  to  undergo  a  severe  chemicjil  training. 
It  had,  however,  been  found  that  the  bacteriological  results  simply 
furnished  an  additional  **  test,"  and  a  test  quite  as  uncertain  aa  any 
chemical  te8t»  if  not  more  so.  He  gathered  from  Dr.  Frankiand  that 
the  only  value  of  bacteriological  methods  in  regard  to  water  supply, 
was  approval  or  non-approval  of  a  water  according  to  the  number  of 
colouie-i  which  he  could  obtain  from  it.  The  paper  of  Dr.  Parkes 
threw  out,  as  he  thought  in  a  very  satisfactory  way,  the  view  which 
ought  to  bt?  taken  a&  to  the  value  of  water  analysis  for  sanitary 
purposes,  lie  had,  however,  not  taken  notice  of  the  importance  of 
drawing  conclusions  from  a  number  of  results ;  there  was  a  tendency 
to  dra\v  conelusions  from  single  results.  Some  people  rode  one  hobby 
to  death,  and  it  appeared  to  l>e  a  great  difficulty  to  the  minds  of  others 
to  deal  with  more  than  one  figure  at  ouee,  tSome  time  ago  an  analyst 
pro|X)sed  the  creation  of  a  sort  of  wcale  of  *'  marks  *'  to  be  given  to 
water  according  to  the  results  yielded  by  various  processes:  appear- 
ance and  colour,  chlorides  and  nitrates,  and  so  on,  were  to  have  numeri- 
cal values  assigned  to  them,  put  down,  added  up,  and  the  conclusion 
drawn  from  magnitude  of  sum  total  at  the  end.  That  proposition 
was  extremely  unscientilic,  and  his  contention  was  that  if  analysts 
would  cultivate  the  habit  of  drawing  conclusions  from  a  number  of 
results,  they  would  never  go  far  wrong.  He  held  it  to  be  most  unlikely 
that  a  chemist  who  knew  and  did  his  duty,  would  pa?is  a  water  aa  fit 
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for  consmnptioti  which  was  not  fit,  and  he  also  held  that  no  case  in 
which  tliis  liad  been  done  could  Ije  poirik^d  out.  As  to  the  Caterhaui 
case,  he  might  paint  out  that  he  hiid  previously  drawn  attention  to 
the  fact  in  dealing  with  the  report  ou  that  case,  that  no  analyaea  wera 
made  of  the  water  supply  at  the  time  of  the  outbreak. 

Professor  A,  Drpufi,  F.R.S.  (London),  aaid  he  had  been  greatly 
interested  in  the  two  papers.  He  could  coiiHrni  many  of  Dr. 
Frankland*s  results  by  experiments  of  hia  own  made  by  a  dlift'erent 
method,  the  feration  method.  Pure  terat^d  water  mtniiiued  aerated 
when  kept  out  of  contact  with  air  even  for  some  time;  but  water 
containing  any  living  organisms  decreased  in  its  degree  of  aeration 
during  keeping.  Now  unaltered  Thames  water  greatly  decreased  in 
its  degree  of  seration  during  keeping,  whereas  the  filtercd  Thames 
water  as  supplied  to  Lond«m  remained  almost  completely  a'rated. 
Still  there  were  great  differences  in  some  cases.  When  Dr.  Frank- 
land  applied  his  test  to  the  Kent  water  he  found  a  very  nmall  numlier 
of  organisms ;  but  when  he  (the  speaker)  applied  hia  teat,  he  found 
that  it  diminished  greatly  in  its  degree  of  leration.  He  was  of 
opinion  that  further  research  on  the  point  was  necessary,  for  though 
they  now  knew  a  great  deal  more  than  they  did  formerly,  more  still 
remained  to  be  known* 

Dr.  I/xnB  Paekes  (London)  thought  it  would  be  very  difficult 
to  set  up  local  standard-^  of  purity  for  water  supply,  because  they 
knew  that  the  quality  of  underground  water  would  vary  a  good 
deal  accordiDg  to  the  season  of  the  year ;  and  they  might  have 
a  standard  which  would  vary  according  to  the  season,  and  accord- 
ing to  the  kind  of  season.  Then  it  would  vary  according  to 
the  geology  of  different  parts  of  a  given  district ;  they  might 
have  one  half  of  a  village  standing  on  one  kind  of  a  geological  for- 
mation, and  the  other  on  an  entirely  different  one.  The  idea  of  a 
local  standard  of  purity  was  of  course  an  important  one,  but  it 
required  a  great  de-al  of  working  out.  With  regard  to  Dr.  Frankland'a 
paper,  he  ditfered  from  that  gentleman  as  to  the  importance  of 
determining  the  pathogenic  mici-o-organisms  in  water.  It  would  be 
a  most  important  thing  if  they  were  to  be  able  to  point  out  in  the 
future  organisms  which  they  believed  were  the  cause  of  disease — if 
they  could  say  '*Here  is  a  water  which  contains  a  specilic  disease 
organism,  therefore  it  ib  impure."  It  did  not  matter  very  much 
whether  that  org!inism  might  be  present  on  a  future  occasion,  they 
had  it  then  and  that  was  sullicient  for  them.  Water  was  brought  to 
them  which  was  supposed  to  have  caused  an  epidemic.  If  they  were 
ably  to  say  at  once»  "  W^e  know  it  has  done  so  because  we  lind  the 
organism  in  it,  which  is  the  cause  of  that  disease ; "  if  they  could  get 
t-o  that,  it  would  really  solve  the  whole  question.  With  regard  to 
Thames  water,  it  seemed  to  him  that  London  depended  to  a  very 

freat  degree  upon  the  efficiency  of  sand  filtration.     Aecorditig  to  Dr. 
'r&nkland'a  researches*  if  the  titration  was  carried  out  properly  they 
obtained  a  proportionate  reduction  of  the   micro-organisms  ;   but 
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supposing  an  epidt^mic  of  cholera  or  tjrphoid  were  to  affect  the  towns 
on  the  upptH'  reaches  of  the  Thames^  aud  supposing  that  in  any  ca^j^e 
the  tiltrtition  should  fail  in  any  dtfyjn^e,  it  was  possible  that  the  disea.^ 
germs  might  pa^ns  into  the  mains  of  the  Loudon  companies  and  so 
cause  disease.  That  seenied  to  Mm  the  great  danger  of  trusting  to 
an  artilicial  system  of  tUtration. 

Percy  Fban'klantj,  Ph.D.,  F.C.8.  (London)^  reiterated  what  he 
had  t*aid  about  the  value  of  detecting  Bpeciiic  germs,  lie  could  not 
admit  the  great  importance  of  knowing  whether  tliis  or  that  wat^r 
contained  disease  organisms.  What  they  wanted  to  know  w&s  whe- 
ther any  given  water  might,  under  ordinary  circumstances,  become 
contaminated  with  sewage,  quite  irrej^pectively  of  whether  the  sewage 
was  dangerous  or  not  at  any  particular  time,  for  it  might  be  danger- 
ous at  one  time  and  not  at  another.  It  was  quite  conceivable  that 
water  which  had  occasioned  an  epidemic  might  be  found  not  to 
contain  any  dangerous  organisms  in  it,  for  it  was  obvious  that  the 
organinms  might  have  di;?appeared  since  the  epidemic  was  occasioned. 
With  regard  to  filtration,  he  was  not  there  as  an  advocate  of  the 
methods  adopted  by  the  London  Water  Companies  j  he  was  simply 
there  to  say  what  the  results  of  hi^^  experiments  bad  been,  and  he 
told  them  that  the  reduction  in  the  number  of  orejanisms  was  very 
much  greater  than  might  have  b<3en  expected.  Still  it  was  perfectly 
obvious  that  it  did  not  prevent  the  po!?sibility  of  organisms  passing 
through  those  filters,  although  they  did  not  pass  through  in  anything 
like  the  number  that  people  would  probably  have  imagined.  As  to 
what  Professor  Dupre  had  said  about  the  Kent  Company's  water, 
the  results  of  his  experiments  shewed  that  the  wat4?r  issuing  from 
the  water-bearing  stratum  was  exceedingly  pure  as  regarded  micro- 
organisms ;  but  after  it  bad  been  stored  for  a  few  days  the  number 
increased  with  far  greater  rapidity  than  anything  he  had  noticed  in 
un filtered  river  water.  When  the  Kent  water  had  iK'Qn  kept  for 
some  length  of  time,  although  multiplication  had  taken  place,  they 
could  diVtiuguish  l>etween  8iich  a  sample  and  a  sample  of  uufiltered 
river  water,  by  the  fact  that  the  number  of  ditferent  varieties  of  mi- 
crobes in  the  untilti-red  water  was  very  much  greater  than  was  the 
case  in  stored  deep  well  water.  In  the  latter  case  they  found  they 
had  an  almost  pure  cultivation  of  onCn,  two,  or  three  organisms,  whilst 
in  the  cas^  of  river  water  they  had  not  only  a  large  absolute  number, 
but  a  large  variety  of  organisms.  It  app-eared  to  him  that  this  phe- 
nomenon was  explained  by  the  fiict  that  in  the  river  water  those 
different  varieties  acted  as  a  check  one  upon  the  other  and  so  impeded 
multiplication ;  whilst  in  the  case  of  the  deep  well  water,  each  variety 
had  a  freer  field.  He  did  not  wish  the  impression  to  be  carried  away 
that  any  opinion  could  be  formed  of  the  purity  of  the  water  from 
the  number  of  micro-organisms  found  in  it.  He  had  never  himself 
undertaken  to  determine  the  number  of  micro-organisms  in  water 
brought  in  an  indiscriminate  way.  Such  a  determination  he  held  to  be 
absolutely  valueless,  because  when  the  water  was  collected  indiscrimi- 
DAtely  the  result  would  bear  no  sort  of  relationship  with  the  result 
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trliicli  %voijld  have  boen  obt^iined  if  the  water  had  been  taken  din^ct 
from  the  water-bearing  s^tratum.  He  wished  to  add  that  a^  regarded 
pimlication  by  tiltratinn,  it  seemed  to  him  that  this  biologicul  test 
was  of  Jar  greater  iijiportance  than  any  ciiemical  test,  becaiLse  every- 
one would  admit  that  what  they  desired  to  remove  in  filtration  were 
the  micro-orgaDismB  ol:  various  kinds*  and  by  relying  solely  on  chemi- 
cal atialysis  very  erroneous  conclusions  had  been  arrived  at  as  to  the 
value  of  certain  filters.  There  were  filters  which  produced  a  remark- 
able change  chemically  and  yet  had  little  or  no  effect  in  removing 
bacteria,  whilst  there  were  other  filters  which  produced  absolutely 
no  effect  chemically,  and  yet  biologically  were  so  efTicient  that  they 
removed  all  micro-organisms  from  any  liquid  passed  through  them. 
As  to  the  use  of  cinders,  he  had  no  doubt  they  made  a  very  efficient 
mechanical  filter.  Powdered  coke  was  also  a  valuable  filter,  as  he 
had  previously  pointed  out. 
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On  '*  The  Air  of  BHildings  and  Sewers^**  by  J.  S,  Haldaxe. 

The  sulijoct  of  my  communication  is  apparently  such  a  wide 
one^  that  I  fear  you  may  consider  that  any  discussion  of  it  here 
within  reasonable  limits  cannot  fail  to  be  UDprufitiible.  My 
intention,  however,  is  not  to  attempt  to  treat  the  subject  with 
anythintr  approaching  to  fuhicssj  but  mainly  to  }>ring  under 
your  notice  the  resultii  of  some  experimental  researclies  on 
vitiated  air,  recently  conducted  by  Professor  Caruellcy,  of 
Dundee,  and  myself,*  and  to  initiate  a  discussion  by  the  mem- 
bers of  the  Congress  on  the  conclusions  to  be  drawn  from  these 
exi>L'riments, 

The  (irst  series  of  observations  refers  tx)  the  air  of  buildings. 
The  fact  that  an  enormously  increased  morbtlity  prevails 
amongst  persous  who  spend  much  of  their  time  crowded 
together  in  ill-ventilated  rooms  is  universally  admitted.  It  is 
therefore  unnecessary  tliat  I  should  recaiiitulate  here  any  of  the 
evidence  we  possess  on  this  subject,  or  of  tliat  which  more 
directly  connects  an  increased  mortahty^  with  \4tiated  air. 

*  The  detaili  of  most  of  the  experiments  referred  to  here,  will  be  found  ia 
A  pAper  by  Prof.  Canielley,  Dr.  Aodersoa,  and  myself,  in  the  I'hilosophical 
Tmnaactiona  of  the  Rjyal  Society,  Vol.  178  (1^7),  B,  mid  in  a  further  iwper 
by  Prof.  Caroelk^y  and  myself,  which  appeared  in  the  Proeeedings  of  the 
Royal  Society  for  June  Pith,  1887.  The  redulta  of  the  experimeiiltt  iu  thd 
Bnstol  sewers  are  communicated  here  Cor  the  tirat  time. 
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One  of  the  first  requisites  for  success  in  the  etifloavoar  to 
I>rncure  pure  air  is  a  knowlerige  of  the  nature  and  amount  of 
the  various  iiny>urities  present  in  vitiated  air,  antl  the  sources 
from  which  tliey  arise.  Hitherto  our  knowledge  of  the  amounts 
of  these  impurites  has  related  almost  entirely  to  the  carbonic 
acid  and  moisture.  Carbonic  acid  is  easy  to  estimate  in  air, 
and  its  amount  is  rightly  assumed  to  be  a  pretty  good  index  of 
the  impurities  directly  communicated  ti)  air  by  respiration.  It 
is,  howt'ver,  highly  improhaldi*  that  i-ju-liunic  acid  itself  lias  any 
a|>r>reciable  influfuce  on  health  in  the  proportions  in  whieb  it  is 
ordinarily  present  in  vitiated  air*  And  on  the  other  band  it  is 
a  mere  assumption,  and  as  we  shall  see  an  unjustified  assumption, 
til  at  the  cai'bonic  acid  is  anything  like  a  certain  measure  of  the 
impurities  which  are  directly  or  indirectly  communicated  by 
human  beings  to  air  in  other  ways  tlian  by  respiration. 

Of  tlie  other  inipurities  of  vitiated  air  perhaps  most  interest 
attaclies  in  view  of  recent  advances  in  pathology"  to  the  niicro- 
organismsj  and  especially  to  the  bacteria.  It  has  lately  become 
)>ossible  to  estimate  the  latter  with  relative  ease  and  accuracy, 
thanks  to  methods  of  researcii  introduced  by  Professor  Koch 
and  Dr.  Hesse.  There  are  still  other  impurities,  some  of 
which  we  can  detect  by  the  sense  of  smell.  We  know  little  as 
to  their  chemical  conipositiiui,  ami  if  possible  less  as  to  their 
hygienic  significance.  They  may  he  roughly  set  down  as 
*' organic  matter.''  They  indicate  their  ]>resence  by  several 
chemical  reactions,  one  of  these  being  the  bleaching  of  solutions 
of  pennanganate  of  pota,sh.  For  the  purposes  of  our  research 
Dr.  Carnelley  mtroducetl  a  process  dependent  on  this  reaction, 
by  which  the  relative  amounts  of  the  bleaching  action  iu 
different  specimens  of  air  could  he  ra]tidly  estimated.  (Car- 
nelley and  Mackie,  Proc.  Roy.  8oc,,  Vol,  41,  page  238). 

Our  obser\ations  on  the  air  of  buildings,  relate  chiefly  to 
dwellings  and  schools  in  Dundee.  The  main  part  of  our  work 
consisted  in  making  a  large  number  of  simultaneous  estimations 
of  ciurbonic  acid,  "org^mic  matter,"  and  micro-organisms;  but 
w^e  endeavoured  in  addition  to  throw  what  light  we  could  on 
the  sources  of  each  constituents 


I 


The  Air  of  Di^tillikos. 

The  analyses  of  the  air  of  dwel lings  were  made  during  the 
night,  between  the  hours  of  one  and  five  in  the  morning,  as  we 
considered  that  at  this  time  the  air  would  contain  aljout  an 
average  amount  of  the  inipurities  existing  in  the  air  during  the 
presence  of  the  inhabitants.  We  examined  the  air  m  sleeping 
rooms  of  l^  of  the  better  class  of  houses  in  Dundee,  in  13  two- 
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roomed,  and  in  29  one-roomed  dwellings.     The  results  were  as 
follows : — 


PfflMons  i)eT  houae 
{perroomiDlaat 
class)   .'.......„.. 

8pAce  per  person 
TeQiperature(*'  F.) 

Carbouicftcid 

Organic  matter... 

Total      micro- 

OTgftnienifl^  — 

Baeterift  ,„... 

Hotiliia   


Oae^rDomed  hotuua. 


104 
43 
li'3 
7-8 

6-0 

0 


10 

628 

61 

32*1 

38-1 

240'0 

lafJ'O 

5-0 


212 
112 

600 

58-0 
1-2 


Two-roomed  bouBes. 


4 

148 
50 
Tl 
§■0 

8-0 

0 


10 

30-2 
128'0 
101) 


24B 
101 


Hovtw  of  four 
rocaau  A  npwATdii, 


1 

391 

43 

4-6 

1-1 


46-0   18    0*6 

430   hi    O-a 

2-2  f  16    0 


3 

[4206 

63 

11-7 

22-C 

16-0 

ID 


1-3 

tB33 

G46 

7'7 

4-5 

90 
65 
0-4 


On  each  night  similar  analyses  of  outside  air  in  the  streets 
were  also  made  for  purposes  of  comparison.  If  we  subtract  the 
amounts  found  in  the  air  outside  from  the  above  quantities, 
and  take  the  corrected  averages  for  the  air  of  the  better  class 
of  dwellings  as  unity,  we  obtain  the  following  table :— 


HooMi  of  four 
rooms  and 
npwardi. 

Two-roomed 

Ono-roomed 

hOUBOfk 

Cubic  space  per  person 

Carbonic  acid 

0-13 

1-6 

1-6 

5-1 

5-1 

5-5 

0-11 
2-0 

Organic  matter 

4.4 

Micro-organisms  (total)    

Bacteria 

6-7 
6-9 

Moulds    

3-0 

These  tables  show  clearly  the  enormous  differences  in  the 
purity  of  the  air  of  different  classes  of  dwellings. 

Dr.  Anderson,  Medical  Officer  of  Health  tor  Dundee,  with 
whom  we  were  associated  in  our  work,  and  who  originally 
suggested  it,  obtained  by  special  arrangements  with  the  regis- 
trars materials  which  made  it  possible  to  construct  a  table  of 
the  mortality  statistics  of  Dundee  for  1884,  arranged  in  a 
similar  manner. 
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^General  death-mte 

Death-rate  of  children  under  6 

yeajB  of  age  .,,. 

Ditto  of  All  aboTe   5  years  of  age 
Ditto  of  all  alKJve  20         », 
Ditto  of  all  above  70        „ 
Ditto  of  all  above  80 


3119 

1347 
1772 
14U) 

2m 

75 


Per  1,000  living. 


20-7 

g-o 

11-7 
9-4 

1-9 
O-o 


EoQitea. 


12*3 

33 
&'0 
8-3 
2*4 
0-65 


17"2 

11-4 
8-9 
2-1 
0-77 


18-8 

9-8 
9-0 
7'3 
1*4 
0^39 


21-4 

12-3 
91 
8-5 
1'3 
0-20 


S3-3 

108 

12-5 

9*8 

)'4 

0-41 


e  f  Of  all  who  died .... 

Of  all  who  died  above  70  years.,. 
Of  all  wlio  died  above  20  *  „  ... 
Of  all  who  died  below  20  „  ... 
Of  all  who  died  above  6  <,»  ... 
Of  all  who  died  below  6  „  ... 
Of  all  who  died  between  6  and 
20  years 


3119 

2ftt 

1419 

1619 

1306 

313 


24*5 

7(5-3 
53'6 

2-.'» 
4.^-2 

1-1 

9-2 


40-0 
75-9 
D7'7 

4-.'» 
51*7 

1*4 


|3f*-6 
772 

64-4 

I  4-4 
4f>*n 
I  1-2 


11-7  12-2 


21-3 
7<J'9 
51-0 
'2 
43-0 
M 

8-3 


20-9 
74-6 
54-8 

1*8 
48-3 

0'9 

7-0 


239 
760 
52*1 

2-3 
441 

1-0 

as 


^Deaths   from  under* mentioned 
cauaee:— 

/'Diarrhowi , 

Meaalea 

CoDVulgiona  

Accidents    (including  over- 

kying) 

Pretnature  birth  aad  debility 

during  first  diiya  of  life  „ 
Acute  hronchitia  Si,  broacho- 


i     pneumonia . 

/Chronic  bronchltia 


Croupous  pneumaoja 

g   !  Menin^^tia 

'^  Hooping-cough    

Tumoura 


,  Heart  (valvular) 
^Phthiaia . 


Apoplexy,  thromboBi«f  &  em- 
bolism of  vessels  of  brain., 

Diphtheria  and  croup 

i^ '♦Old  age" 


Per  10,000  Hving. 

2.^S 

16-9 

6-1 

11-3 

17*4 

26*4 

20*2 

94 

6-3 

1-3 

3-6 

71> 

9-1 

7-9 

78 

6*2 

1-7 

2*3 

6*3 

6-7 

6« 

93 

6-2 

1-7 

1-8 

3*4 

14-6 

8*a 

177 

11-8 

3-0 

6*3 

13-4 

17-0 

14'8 

224 

14*9 

7^8 

9-S 

13'4 

26-7 

17*6 

169 

10-6 

6-3 

9-5 

8-1 

16-6 

1P8 

I5r> 

10'3 

3*6 

5-0 

127 

9*6 

12*5 

122 

m 

5*7 

6-8 

8*9 

tV7 

8*9 

99 

6'5 

0-9 

6*8 

8-3 

<l-3 

7*8 

7:t 

4-2 

2-2 

3-0 

4-1 

3- 1 

6*7 

159 

lO'O 

9*1 

1I-6 

8-4 

9*4 

U'l 

369 

24'tf 

13t) 

27(1 

24-4 

14*0 

26«i 

IftO 

10-7 

17*4 

6-9 

a-9 

7-9 

10^ 

93 

6-2 

7-0 

41 

6*9 

3-1 

65 

150 

10-0 

8-7 

12-7 

6'5 

7-6 

9-7 

I  have  not  time  to  say  anything  further  here  with  regard  to 
this  tal>!e,  but  I  think  it  has  many  points  of  interest  of  its  own 
quite  Rpaii,  from  our  experimental  results.  It  shows  that  not 
only  h  the  mean  age  at  death  ou  the  whole  about  tmce  aa  long 
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in  tlie  best  as  in  the  worst  houses,  but  that  at  all  periods  of  life 
up  to  old  age  those  who  live  in  the  better  houses  have  the 
am;iiitage. 

The  fact  that  the  increase  in  tleath-rate  runs  parallel  with 
the  increase  in  air-polhition  floes  not  prove  that  the  former  \s 
the  cause  of  the  latter*  But  we  may  argue  from  other  evidence, 
such  as  that  so  ably  presented  by  Dr,  Kanaome  in  his  lecture 
last  night,  that  the  pollution  of  the  air  is  one  very  potent  cause, 
and  probably  the  chief  cause,  of  the  increased  mortality. 


The  Am  of  Schools. 

We  examined  during  winter  at  least  two  rooms  in  each  of  the 
Board  schools  and  several  denominati<mal  and  private  schools  in 
Dundee,  besides  several  lecture-rooms  in  University  College, 
The  rooms  examined  may  be  classified  in  the  first  place 
according  to  the  means  of  ventilation,  as  this  was  found  to 
make  an  enormous  difference  in  the  results.  A  certain  pro- 
portion were  ventilated  by  ordinary  means,  such  as  fires,  open 
windows,  and  ventilators  in  the  roof.  The  rest  were  ventilated 
meehanjcally  by  blowing  air  by  means  of  fans  over  hot  ptws, 
and  thence  into  the  several  rooms  by  means  of  shafts.  The 
following  table  gives  the  results  obtained  mth  the  two  kinds  of 
ventilation  :— 


Per  cent,  of  windows  open.. 
No.  preaent,  includiug  staff. 

SiJace  per  i>er8on,,. 

Temperature  t/'Fftlir.)    

CHrlwjDic  acid 

OrKauic  matter 

Total  njicm-organismB:— .. 

Bitcteria. 

Moulda 

Or  Rbove  outside  air:-- 

Temperature  ("Fahr.) 

Carbonic  add  , 

Organic  matter   


Sobools. 


Kftlurmll^  ▼«nillatedl 


2T 
68 
44 
7^ 

bV 
8 
8 
U 


3 
0 


191 

427 
65 
37-8 
40-3 

600 

OOO 
4 


84 

34*3 

3W 


92 

1^ 

18-6 
W2 

152 

151 
l-l 


16'8 

15-1 

7-8 


M«ohAnloally  TeotOftlmi, 


64 
IM 
62 
12-3 

101 
lt>-68 

0-68 


24 

8-9 
1*1 


119 
68 
7-0 
34 
0 
0 
0 


22 
0 


170 
69 


I9"6  20 


68 
66 


26 
Irt'l 


6'3  20 
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Or,  if  we  take  as  units  the  average  cubic  space^  the  average 
excess  over  outside  air  of  temperature,  of  carbonic  acid,  of 
tiri^iiuic  matter,  aud  of  micro-organisms,  in  mechanically  veuti- 
lati'd  schools,  the  comparative  results  fur  naturally  ventilated 
schools  may  be  expressed  as  in  the  following  table: — 


Cubic  «paoe  per  person 

Temperature  in  excess  of  outeide  air 

Carbonie  atnd           „  „ 

Organic  matter        „  „ 

Micro-organisms     „  „ 

Bacteria          »,  „ 

Mould  B           „  ,, 


Medi&pically 
veDtilated. 


Nfttumlly 
veil  ti  1b  ted. 


1-0 

0-66 

1-7 

70 

9-2 

9-4 

20 


I 


We  have  not  included  in  tlie  above  table  the  Dundee  Iligb 
School,  nor  the  only  private  school  we  have  examined^  as  in 
these  tw*o  ca^cs  the  cubic  space  ]>er  person  was  about  three 
times  as  great  as  in  the  otlier  schools,  Tlte  results  for  these 
two  schools  were  as  follows, — It  will  be  seen  that  pmcticaily 
they  confirm  the  conclusions  di^iwn  from  the  results  in  other 
schools,  though  the  effects  of  mechanical  ventilation  are  not 
nearly  so  marked  ;• — 


Numbers  present .... 
BpaOB  per  person  ,..* 
Temperatupe  («F.)  . 

('Arbotiic  acid.* 

Organic  matter 

Total  micro-organisms 


Prl**u»  School 

(Oirla) 

KftliuiUly  TontflAled. 


6 

320 
56 

6-2 
4 


S 


11 

528 

67 

13-3 
11-8 
15 


0 

457 

57 

8i» 
»*3 


f  Boya  BDd  UlrU) 


36 
538 
67 
130 

8-6 


I 


We  now  come  to  some  of  the  most  unexpected  and  interesting 
of  oiu*  results.  Wishing  to  test  more  thortutghly  the  result*?  or 
mechanical  ventihitiou,  we  made  a  number  i>f  comparativ*© 
experiments  on  diffeiX'iit  days  in  the  same  room.  The  circum- 
stances were  as  nearly  as  possible  the  same,  except  that  on  some 
days  the  mechanical  ventihition  was  in  operation,  and  ou  other 
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(lays  not,  oj)en  windows,  &c,,  being  used  instead.  We  found, 
to  our  surprise,  that  whereas  the  carbonic  acid  present  in  the 
air  was  increased  from  I'i'G  to  18't;  volumes  with  the  mecha* 
nical  ventilation  not  in  ojieration,  the  average  number  of  micro- 
ortjanisms  remained  almost  exactly  the  same.  Even  when  the 
nieehanical  ventilation  was  kept  off  for  a  week  this  had  no 
distinct  effect  In  increasincr  the  number  of  micro-organ isniSi 
These  anomalous  results  did  not  lead  us  to  doubt  the  effects  of 
mechanical  ventilation  in  diminishing  the  number  of  micro- 
organisms in  air,  as  we  found  the  number  verv  small  even  in 
rooms  where  every  other  condition  except  the  ventilation  seemeil 
to  favour  a  large  numl>er.  We  were,  thercfHre,  forced  to  con- 
clude that  while  the  ventilation  at  tiie  time  is  the  decisive  factor 
in  influencing  the  amount  of  the  gaseous  impurities,  it  is,  other 
things  being  equal,  the  habitual  state  of  the  ventilation  which 
influences  the  micro-organisms.  This  led  us  to  inquire  mtx)  a 
uuml>er  of  points  n-garfling  the  sources  of  the  mjcro-organisms* 

It  had  |»reviously  heen  proverl  by  Tyiulall  and  others,  that 
physical  disturbances  of  any  kiml,  sucli  as  those  caused  l>y  the 
presence  of  human  beings,  have  a  great  effect  in  dissemtuatitig 
micro-organisms  in  air,  and  that  air  left  perfectly  still  gi-aduany 
deposits  its  micro-t>rganisms*  We  naturally,  at  first,  exiK-eted 
that  var^^ing  amounts  of  physical  disturbance  would  very  nmch 
obscure  other  differences.  It  turned  out,  liowever,  that  this  is 
not  tiie  case.  Although  tlie  influence  of  difference  in  physical 
disturbance  is  well  marked,  under  ordinary  circumstances  other 
influences  have  a  much  greater  effect,  as  we  shall  see. 

That  the  micro-organisms  do  not  come  from  the  breatli,  but 
are  on  the  contrary  filtered  off  by  respiration,  we  showed  by 
means  of  some  experiments,  the  debiils  of  which  need  not  be 
described  here  (see  Phil.  Trans.,  vol  17>*,  B,  page  92),  That 
they  do  not  come  in  any  large  number  directly  from  the  clothes 
or  skin  of  the  persons  present  in  a  room  was  shown  by  a  number 
of  observations  made  in  the  two  chemical  lecture  rooms.  Even 
during  a  course  of  crowded  popular  lectures  there  was  found  to 
be  an  average  of  only  four  micro-organisms  per  litre,  as  com- 
pared with  an  average  of  about  three  when  the  room  had 
remained  empty.  Nor  did  the  number  rise  beyond  six  per  litre 
when  the  room  was  left  unventilated  during  the  lecture,  and  the 
carbonic  acid  rose  to  nearly  40  volumes  ]kt  10,000.  This  observa- 
tion ulone  shtAvs  strikingly,  I  think,  that  the  carbonic  acid  is  no 
measure  of  the  umnber  of  micro-organisms  in  the  air  of  a  room. 

The  microorganisms  thus  do  not  come  to  any  large  extent 
from  the  bodies  of  the  persons  present  at  the  time.  Nor  do 
they  come  from  the  out^side  air,  which  is  comparatively  free 
from  micro-organisnis  during  winter,  as  shown  both  by  our  owa 
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e3q>eriiTients  and  by  the  more  recent  and  systematic  ones  of 
Dr.  Percy  Fraukland,  We  must  tliercfore  conclude  that  they 
come  from  the  floor  and  other  parts  of  the  room  itself.  If  this 
is  really  so,  the  state  of  a  room  as  regards  cleanliness  ought  to 
have  an  effect  on  the  number  of  micro-organisms.  This  we 
found  to  be  actually  the  case,  as  shown  in  the  following  classi- 
fication of  both  schools  and  houses  : — 


r  Clean  . 

One-roomdd  hauseB  1  j^jj^jp  ' 


Very  dirty 


fTeiy  cleau. 
Two-roomed   houses  <  Clean  ....... 


I  Dirty 


NaturiUly  Tentilated 
Bofird  schools 


Cleaner  

Average  cloftnlinene 
Dirtier ,..„, 


Mechanically    veuti-  f  Cleanest 
Iftted  schools  and  {Clean  ... 


college 


7 
I  Less  clenn '     4 


Hi 

^  H  £ 


295 
2tX> 
221 
220 


27:5 
2B4 
233 


!fi7 
16f> 
191 


r« 


80 

107 
11-0 


13-1 
18-1 
13-5 


12'2 
9-3 
9-4 


19-7 
14-2 
22-5 


108 

7-7 

11-2 

18*1 
16-2 
15"i 


1^1 


194 
155 
ln2 


12*5 
12*8 
10^ 


12-7 
8-3 
9*8 


IB 
41 
49 
93 


10 
22 

m 


91 
125 
198 


3 
1ft 
30 


We  next  classified  the  schools  accortling  to  lige,  and  obtained 
the  follo>\  ing  results : — 


Opened  before  1860 
„  1875—1880 
„      1884—1885 


Micro-or^ftnifims 
per  litre. 


311 

loO 
38 


This  was  not  at  all  what  we  expected  to  find.  One  would 
rather  have  anticipated  that  the  niiero-organisinji,  like  the 
ordinary  dnst  particles  in  a  rooni^  wnidd  very  soon  reach  a 
maxhnuni,  depending  ou  how  often  tlie  room  wiis  defined.  But 
the  causes  under  t!ie  actioti  of  wbich  a  nxnn  becomes  infested 
with  micrt>-4-)r^anisms  are  evidently  no  merely  temfwjrarv'  ones, 
but  have  a  gradually  cumulative  action*  Further  investigations 
on  tlus  point  are  now  being  cai'ried  out  by  Professor  Caraelley 
at  Dundee. 
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At  the  tiine  when  the  results  of  our  analysis  led  us  to  this 
important  result,  wc  were  unaware  uf  a  very  interesting  research 
made  ivcently  by  Dr.  Emmerich  of  Leipzig ;  I  think  the  nisnlts 
he  obtained  may  throw  a  great  deal  of  light  on  this  cumulative 
infection  of  the  air  by  micrc^-organisms.  At  any  rate  his 
ivsearch  was  such  an  important  one,  that  I  need  not  apologise 
for  shortly  referring  to  it. 

He  nuide  a  large  number  of  analyses  of  the  damphi|T  materia! 
used  for  filling  u|>  the  space  between  the  ceiUng  of  one  flat, 
and  the  floijr  of  the  flat  above.  He  found  an  almost  incredible 
|M>liution  of  this  materiah  His  analyses  show  that,  to  use  his 
own  words,  "  there  exists  nowhere  in  nature,  not  even  in  the 
neighbourhood  of  human  dwellings,  a  soil  so  highly  contaminated 
with  nitrogenous  organic  substances  and  their  decomposition 
products  as  the  damping  material  under  the  floor  of  dwelling 
ro<ims."  The  amount  of  chloriik  of  sodium  found  in  this 
material  was  on  an  average  seven  times  greater  than  that 
found  in  the  ground  untler  leaky  cesspools,  and  twelve  times 
greater  than  that  in  the  soil  romid  a  dung  hill,  although  this 
soil  was  visibly  soaked  with  filth.  Wlien  the  coarse  pieces  of 
stone  were  separated  from  this  material,  it  was  found  that  the 
finer  dust  and  sand  which  was  left,  contained  even  more 
nitTOgenons  matter  than  human  excrement.  "In  the  damping 
material  of  a  single  room,  there  was  usually  more  exeremeutal 
matter  present  than  in  a  large  cesspool"  That  all  this  filth  is 
alive  with  micro-organisms,  is  shown  by  the  amount  of  the 
products  of  decomposition  which  result  from  their  activity. 
Thus  under  the  floor  of  one  single  room  Emmerich  found  that 
there  were  more  than  6  cw^t.  of  nitric  acid  in  the  form  of 
nitrates.  He  also  showed  that  the  carbonic  acid  iu  the  air  of  rooms 
left  shut  up  and  empty  increased,  although  all  other  known 
sources  of  ciu'bonic  acid,  such  iis  sub-soil  air,  &c.,  were  excluded. 
The  chief  cause  of  this  contamination  'was  undoubtedly  the 
soaking  of  fluids  and  shaking  tjf  dust  through  the  fissures  and 
spaces  between  the  hoards  in  the  floor.  Often,  however,  the 
rubbish  which  was  used  iis  damping  material  was  contaminated 
from  the  beginning,  having  been  taken  from  old  houses,  or 
rubbish  heaps,  such  apparently  as  many  houses  in  tliis  country 
are  buih  upon. 

Emmerich's  paper  is  such  a  remarkable  one,  and  contains  so 
many  points  of  interest,  that  one  is  surj>rised  at  not  having  heard 
something  of  it  in  this  country.  It  is  well  worth  the  careful 
attention  of  everyone  interested  in  (|uestions  of  public  health. 
There  seems  no  reason  to  rloubt  that  a  very  similar  state  of 
pollution  exists  in  the  dumping  material  of  English  iiouseg.  A 
few  days  ago  I  obtained  a  s[>ecimeQ  of  this  materiid  from  an 
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old  bouse  in  Edinburfjh.  One  could  see  at  a  glance  that  it  was 
liigldy  polluted  with  ori^nic  matter,  and  the  part  which  past 
through  a  coarse  meshed  wire  sieve  was  found  to  lose  about  a 
lliird  of  its  dry  weight  on  ignition,  giving  off  at  the  same  time 
a  most  (pifensive  smell.  I  am  told  hy  Mr,  Krunear,  of  the 
Dundee  Sanitaiy  Department,  that  houses  are  sometimes  made 
uninhabitable  merely  by  the  smell  of  this  material,  which  in 
these  cases  haa  to  be  removed. 

£mmerich  followed  up  this  research  by  another  no  less 
interesting  one  in  connection  with  the  same  subject*  In  a 
prison  at  Amberg  tliere  had  pei-siRtently  occurred  for  years 
epidemics  of  croupous  pnemnonia.  The  last  of  these  liad 
attacked  every  seventh,  and  killeil  every  twentieth  prisoner. 
As  is  well  known,  the  late  Dr.  Friedliimler  of  Berlin  discovered 
the  presence  in  ctises  of  croupous  pneunu>nia  of  a  s[>ecies  of 
bacterium,  cultivations  of  which,  when  inhaled  by,  or  inoculated 
into  certain  animals,  produces  a  similar  disease  in  them.  There 
can  thus  be  little  doubt  as  to  the  causal  connection  between  this 
*)rganism  and  the  disease^  or  at  any  rate  certain  forms  fif  it. 
Emmerich  examined  the  damping  material  from  the  infected 
rooms  in  the  Amljerg  iirison.  He  not  only  found  this  material 
full  of  organic  matter  as  usual,  but  actually  discovered  Fned- 
binder's  bacterium  in  enormous  numbers. 

To  return  to  our  own  researches,  it  seems  very  likely  that  the 
progressive  contamination  of  the  material  in  the  flixtrs,  and 
[Kirhaps  elsewhere  about  the  room,  may  be  connected  with  the 
progressive  contamination  of  the  air  with  micro-organisms, 
Emmerich's  researches  throw  a  viWd  light  on  the  manner  in 
which  this  progressive  contamination  may  afTect  the  health  of 
the  inhabitants.  A  glance  at  our  table  of  statistics  will  show 
how  the  mortality  in>m  croupous  |tneumonia,  for  instance, 
increases  from  3*5  per  thousand  in  the  better  houses  to  fi*6 
in  the  three-roomed,  and  12*5  in  the  one  and  two-rtk)med. 
Probably  the  mortality  woubJ  be  even  larger  in  tlie  latter  class 
were  it  not  for  the  influence  of  hospital  treatment,  which  ia 
very  frequently  taken  advantage  of  in  cases  of  croupous  pneu- 
monia, and  is  of  great  benetit. 

In  what  manner  exactly  mechanical  ventlbition  nduees  the 
number  of  nucro-urganisnis  in  the  air  seems  still  rather  obscure. 
The  explanation  may  perhaps  lie  in  the  more  efficient  swee|»ing 
out  with  the  air  of  the  particles  of  suspende<l  orgfinic  matter 
which  would  otherwise  have  fonned  a  pabuhmi  for  the  gnjwth 
of  micro-organisms.  Or  perhaps  the  on»wth  of  the  latter  may 
be  prevented  by  the  greater  dryness  of  the  rooms  mechanically 
ventilated. 

Let  me  refer  to  one  or  two  further  points  before  leaving  the 


J.  S.  HALSAKB. 


405 


subject  of  school  ventilation.  We  classified  the  schools  according 
to  the  cubic  space  per  child  at  the  time  of  our  visit.  It  will  be 
seen  that  increased  cubic  space  up  to  300  cubic  feet  brought 
with  it  no  diminution  in  the  pollution  of  the  air.  With  mechani- 
cal ventilation,  on  the  other  hand,  there  was  a  diminution,  at 
any  rate  in  the  number  of  micro-organisms,  with  increase  of 
cubic  space. 


Natarally  rentOated. 

MechanlcanyTentiUted. 

Cable  Bpac«  per 
person. 

II 

1^ 

Is 

.^1 

y 

1^ 

II 

Gable  feet 

50-100      

6 

21-5 

16-2 

119 

100—150     

14 

15-5 

19-6 

128 

7 

14-0 

7-8 

23 

150—200     

5 

18-9 

12-3 

150 

8 

11-4 

9-6 

14 

200—250     

9 

211 

16-8 

188 

5 

11-8 

12-3 

10 

250—300     

4 

171 

9-6 

187 

■ 

300  and  upwards . 

4* 

15-1 

11-8 

12 

6 

130 

3-7 

2 

We  also  divided  the  naturally  ventilated  schools  we  examined 
into  two  classes,  according  as  they  were  heated  and  ventilated  by 
fires  or  by  hot  pipes  respectively :  and  we  obtained  the  following 
results.  The  data  for  meclianically-ventilated  schools  are 
added  for  comparison : — 


Description  of  School. 

No.  of 

rooms 

ezamioed. 

Carbonic 
acid. 

Organic 
matter. 

Total 
micro- 
organisms. 

Ventilated       mechanically, 

• 

and   heated    by    hot  air 

blown  into  the  rooms    . . 

20 

12-3 

101 

16-5 

Heated  by  fires,  and  venti- 

lated   in     the    ordinary 

way        

13 

16-9 

16-7 

1690 

Heated  by  hot  pipes  in  the 

room  itself,   and    venti- 

lated   by   windows,  ven- 

tilators in  the  room,  and 

in  some    cases  by  a  few 

small  Tobin's  tubes 

21 

20-0 

16-6 

920 

*  Three  of  these  were  Ui  a  Private  School. 
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Tlie  following  table  sliows  the  result  of  a  comparison  of 
number  of  pairs  of  rooius.  The  rooms  in  <^acU  pair  ftere  as 
similar  as  possible  in  evtjry  respect  (such  as  aije  of  children, 
^c.)  except  that  one  was  occupied  by  girls  and  the  other  by 
bojs ; — 


m 

Space  per 

person,   ^ 

Tempe- 
rutiiT©. 

Cftrbonic 
mcid. 

Orgwiic 
matter. 

Micro- 

prgankms. 

1  ' 

No.  of  rooms  com- 
pared    . . 

30 

20 

20 

16       ! 

30 

Boys    ..      .. 

Girls    ..      .. 

275 

382 

60 

68 

15-0 
12-3 

7-9 
6-7 

92 
65 

The  general  result  of  our  investigatifms  has,  I  think,  revealed 
a  state  of  matters  in  schools  urgently  calling  for  improveraent. 
The  amount  of  loss  of  life  and  hwdtli  rcsnlttng  from  the 
ntiated  state  of  air  is  in  all  probability  enormous.  Captain 
Douglas  Gjilton  dealt  with  this  subject  in  his  admirable  in- 
augural address  at  the  Newcastle  Congress  of  this  Institute. 
Let  me  only  recall  one  of  the  facts  mentioned  by  him  ;  that 
the  mortality  among  teachers  in  elementary  schools  was  found 
to  be  about  "20  per  1000,  as  compared  with  5  per  lODQ  in  two 
classes  where  the  average  age  was  presumably  about  the  same — 
the  police  and  navy — and  '6  jK^r  lOiX)  amongst  iirisouers. 

We  can  afford  to  provide  abundance  of  f  res!i  air  for  criminals, 
and  surely  we  might  do  as  much  for  our  cliildren*  It  is  not 
only  abundance  ox  ventilation  that  is  required  for  keeping  the 
air  of  rooms  pure,  but  the  room  itself  must  be  prevented  from 
becoming  contaminated  with  dirt*  For  this  both  personal 
cleanliness  is  re<|uired,  and  the  means  of  keeping  the  room  it&elf 
and  everything  underneath  and  about  it  absolutely  clean.  I  do 
not  doubt  that  engineers  and  architects  can  devise  not  only 
satisfactory  and  sufficient  methods  of  ventilntiiig  and  warraitig 
schools,  but  also  floors  which  will  be  incapable  of  becoming 
jx)lluted  in  the  manner  just  referred  to» 


The  Air  of  Sbwbbsl 

Tlie  analyses  we  have  made  of  sewer  air  refer  chiefly  to 
Bcwers  at  t)undee  and  at  Westminster  Palace.  We  used 
exactly  the  same  methods  as  had  been  used  for  houses.  Al- 
together we  eataniined  thirty-two  specimens  of  sewer  air  at 
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difiFerent  times  and  places.     The  average  results  obtained  at 
Dundee  and  Westminster  are  shown  in  the  following  table: — 


Apnl  19th  t>  May 
19th,  188G, 


In  sewsrs  ,„...,.. 
QuUdde  air  at  same 
time 


Total. 


54° 
49 


T6 
37 


SCO" 
be  %^ 


7-2 
2-2 


8'9 
16-9 


la  ai«u  or  i:iiililde  air  at  tLmo^ 


Temp. 


5-2^ 


1.^ 


3-8 


3^    ^ 


4-9 


^1 

1- 

^1 


—  7 


If  we  compare  these  results  with  those  obtained  in  schools 
and  dwellings,  an  astonishing  difference  appears  in  favour  of  the 
sewers.  This  is  brought  out  more  clearly  in  the  following 
table,  in  which  the  average  quantity  in  excess  of  outside  air  of 
each  constituent  in  sewer  air  is  taken  as  unity : — 


Sewers 

Carbonic 
add. 

Organic 
matter. 

Micro- 
organisms.* 

1 

1-7 

1-4 

0-9 

4-0 

2-3 

1 

1-3 

0-45 

0-3 

1-6 

0-2 

1 

Houses' 
Schools 

'  one-roomed 

two-roomed 

four  rooms  &  upwards 
'  naturally  ventilated  . 

mechanically      „ 

7w 

X 

17a? 
2x 

Evidently  in  some  respects  sewer  air  is  one  of  the  most  free 
from  micro-organisms  anywhere  in  a  town.  It  is  in  this  respect 
twice  as  pure  as  outside  air,  in  summer  at  any  rate.  This  result 
may  perhaps  come  as  a  surprise  to  many  people,  but  is  in  reality 
not  in  the  least  surprisiuff.  Professor  Nageli  of  Munich  showed 
some  years  ago  that  micro-organisms.  Tike  other  particulate 
matter,  are  not  given  off  from  moist  surfaces.  As  everything 
inside  a  sewer  is  moist  we  should  therefore  not  expect  micro- 


*  In  thU  case  we  have  represented  the  relation  of  the  number  for  sewer 
air  to  that  for  air  in  four-roomed  bouses  by  x,  as  the  calculated  number  for 
sewer  air  is  negative.  The  real  value  of  x  must  be  between  f=l'3,  and 
infinity. 
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organisms  to  be  given  off.  That  even  the  motion  of  wat«r 
rauniti^  :i8  in  a  sewer  does  not  give  off  anything  particulate:*  was 
also  sluAvn  hy  some  interestiug  experiments  with  lithia  solution 
pulilished  by  Professor  Frankland  in  1^77, 

We  may  contrast  the  obstaeles  wliieh  thus  exist  to  micro- 
organisms being  given  off  by  sewers,  with  tlie  absence  of  such 
obstacles  in  the  ease  *)f  accnmulationsof  dirt  about  or  underneath 
the  Hoor  of  a  room.  The  latter  accumuhitions  are  more  or  less 
dry,  and  constantly  being  shaken,  and  the  air  of  the  floor  is 
usiually  being  sucked  up  fnto  the  room.  There  are  thus  all  the 
coiulitions  present  for  air  contamination.  How  easily  such 
contamination  may  arise  is  shown  by  the  fact  that  a  slight 
sliake  of  the  bottle  containing  the  s|)ecimen  of  damping  material 
rcferi'ed  to  above,  wjis  sufficient  to  cause  a  distinct  cloud  of 
dust  to  rise. 

What  now  are  the  sources  of  the  few  micro-organisms  actually 
found  to  be  present  in  sewer  air?  Professor  Fninkland  showed 
that  the  bursting  of  bubbles  disseminated  jiartieles  of  lithia 
solution,  and  therefore  presumably  micro-organ  isms.  We  made 
some  laboratory  experiments  at  Dundee,  wbicli  showed  directly 
how  completely  Professor  Fraukland's  inference  was  justitiefl. 
But  in  the  sewers  we  visited  there  was  no  bursting  (if  bubbles, 
as  the  current  was  far  too  fast  fur  sufficient  |)utrefaction  to  take 
place ;  it  therefore  seemed  desirable  to  ascertain  wlictber  the 
micro-or*xanisms  had  not  simnlv  come  in  hv  the  ventilators  from 
outside.  It  was  not  so  easy  as  might  have  been  supposed  to  get 
conclusive  evidence  on  this  jioint ;  but  I  think  we  can  show 
that  it  is  at  least  exceedingly  pmbable  that  this  was  the  source 
of  almost  all  the  micro-tn-ganisms. 

In  the  first  place  if  the  micro-organisms  came  from  any  part 
of  the  sewer  or  its  contents,  we  shoukl  expect  that  the  longer 
the  air  remained  in  the  sewer,  the  more  would  it  become 
charged  with  mici-o-organisms.  It  is  usually  difficult  to  discover 
from  tlin^ct  observations  liow  long  in  any  particular  case  air  has 
remained  in  the  sewer,  hut  we  can  judge  roughly  of  this  from  the 
amount  of  carbonic  acid  iiresent.  If  we  classify  the  i*esults  in 
three  ecpial  divisions,  according  to  the  amount  or  carbonic  acid 
found,  we  obt4iin  the  following  table  : — 


Total:— 

4*9 — 6*2  vols,  carbonic  acid 
6-7 — 7*9     „          „        ,^ 
8-6— 10-9 


Tempera^ '  C^arbonic 
tare.  add. 


55-8' 
53  1 

5ao 


57 
7*3 
9'4 


Organic 

matter. 
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It  will  be  seen  that  as  the  carbonic  acid  increases,  the  micro- 
organisms decrease  in  number.  A  similar  result  is  obtained  by 
classifying  according  to  the  strength  of  the  draught : — 


Strong  draught  . . . . 
Moderate  draught  . . 
Little  or  no  draught 


6-6 
7-6 
9-4 


oa 


6^ 


6-7 

8-8 
8-1 


9-9 
8-9 
6-7 


In  excess  of  outside  air. 


2-6 
3-9 
6-0 


3-5 
6-6 
6-5 


—  2-3 

—  9-2 
—14-3 


Again,  we  analysed  the  air  in  the  main  Westminster  Palace 
sewer,  before  and  after  certain  improvements  in  the  ventilation 
had  been  made.  After  the  improvement  there  was  a  much 
stronger  air  current  along  the  sewer.  It  will  be  seen  that 
while  the  amounts  of  carbonic  acid  and  organic  matter  were 
diminished  by  the  improved  ventilation,  the  micro-organisms 
increased  in  number. 


Carbonic 
Acid. 

Organic 
matter. 

Micro- 
organisms. 

Average  before  improvement 

Average  after  improvement     

7-8 
6-2 

11-0 
2-7 

7 
10-3 

In  order  to  investigate  this  point  further,  it  was  evidently 
desirable  to  examine  air  in  a  sewer  as  much  as  possible  cut  off 
from  outside  air.  As  is  well  known,  the  Bristol  sewers  are  as 
completely  as  practicable  shut  off  from  outside  air.  I  therefore 
applied  a  few  weeks  ago  for  permission  to  examine  them.  Dr. 
Davies,  Medical  Officer  of  Health,  and  Mr.  Ashmead,  C.E., 
kindly  gave  me  every  possible  facility  for  my  work. 

The  Bristol  sewers  can  only  be  entered,  without  digging,  at 
two  places,  each  of  these  being  close  to  the  outlet  of  the  sewer. 
At  only  one  of  these  outlets  (the  one  a  short  way  below  the 
Clifton  Suspension  Bridge^  were  the  conditions  favourable  for 
the  experiment  In  this  case  there  was  a  draught  down  the 
sewer  towards  the  man-hole.  This  air  must  have  come  a  long 
distance  in  the  sewer,  as  there  were  no  inlets  anywhere  near. 
It  was  found  that  the  number  of  micro-organisms  at  this  point 
was  exceptionally  small,  the  average  of  two  analyses  giving 
only  two  per  litre.     The  result  thus  entirely  confirmed  our 
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li>^otliesis.  At  the  otlier  oatlet,  the  temperature  in  the  sewer 
was  so  hltrh  that  wlien  avc  opened  the  tnip-door  there  was  a 
double  draught  in  the  man-liuie,  the  hot  air  of  the  sewer  rising, 
and  cold  air  nishiii*f  down  ami  ak»ng  the  sewer.  Hence  the 
sewer  air  became  mixed  to  a  certain  extent  "with  outside  air. 
As  was  to  he  ex|)ectjed,  therefore,  the  sewer  air  was  not  in  this 
case  so  free  from  micro-orfjnnisms,  A  short  way  up  this  sewer 
there  were  found  iu  each  of  two  analyses  8*5  micro-organisms 
]X'r  litre,  whereas  the  outside  air  at  the  mouth  of  the  man-hole 
contaiued  IH  per  litre. 

There  wiis  hardly  any  smell  perceptible  on  entering  or  leaving 
the  Bristol  sewers.  The  carbonic  acid  near  the  Clifton  outlet 
amounted  to  only  19" 7  and  20*7  volumes  per  10,(K)0  iu  two 
analyses,  while  the  amount  was  much  less  (14*1  and  9-1  vohuues) 
near  the  other  outlet.  This  amount  is  of  course  very  small,  less 
than  what  wus  fount!  in  many  schcM^ts.  If  we  consider  that  the 
subsoil  air  at  the  de[)th  of  the  sewer  probably  contaiued  more 
than  tun  times  as  much  carbonic  acid,  the  result  is  rather  sur- 
prising. There  was  a  rapid  flow  along  these  sewers,  so  that  no 
time  was  given  for  putrefactive  changes  in  the  sewage. 

An  interesting  point  in  the  Bristol  ex[)crimcuts  was  that  the 
number  of  moulds  iji  the  sewer  air  was  found  on  an  average  to 
equal  that  i>f  the  bacteria,  \\  hereiis  in  the  air  of  the  streets  in 
suumier  weather  the  bacteria  found  far  exceed  the  moulds  as  a 
rule.  Now  it  has  been  shown  by  Hesse  that  moulds,  although 
their  spores  are  much  larger  than  bacteriaj  nevertheless  remain 
suspended  iu  the  air  much  more  readily.  Hence  we  expressed  in 
a  previous  pa|iL'r  the  anticipation  tbat  on  the  by[iothL'sis  that  the 
sewer  micro-organisms  come  from  the  outside,  the  proportion  of 
moulds  would  lie  founrl  to  increase  in  ju'oj)ortion  to  the  decrease 
in  the  ventilation.  The  Bristol  experiments  thus  bear  out  the 
hypothesis. 

The  point  is  well  illustrated  by  the  results  of  some  experi- 
ments made  with  a  long  piece  of  wide  tubing  arranged  to 
represent  the  sewer,  and  with  a  draught  through  it  of  about  a 
foot  per  second.  The  micro-orgjinisms  were  estimated  simul- 
taneously at  the  two  i'uds  of  the  tulte.  The  atr  passed  along  the 
tube  was  vcn'  rich  in  mjci*o-organisms.  As  the  average  of  two 
experiments  with  this  arrangement  we  found  that  while  there 
were  225  bactena  to  57  moulds  at  the  mouth  of  the  t\dje,  there 
were  only  100  bacteria  to  57  moulds  at  the  other  end.  Thus 
the  bacteria  bud  diminished  bv  half  while  passing  along  the 
tube,  wliereas  the  moulds  had  not  iliminished  at  all 

1  think  there  is  thus  a  strong  ciuse,  from  the  sewer  point  of  view, 
against  outside  air.  It  is  evidently,  as  a  rule,  the  outside  air 
which  contaminates  the  sewer  air  with  micro-organisms,  and  not 
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the  other  wny.  Nevertheless,  in  one  respect  we  ohtained  clear 
evidence  of  coTitamination  by  niiero-or^anisms  arising  from  the 
sewer  itself.  In  two  eases  where  then-  was  splasliini;  in  a  sewer 
from  pi\ms  entering  in  t!ie  roof,  we  founcl  that  the  air  close  to 
the  splashing  contained  103  and  25  Tnicro-organisms  per  Htre ; 
whereas  the  air  a  few  feet  away,  and  after  the  splashing  had 
ceased,  etnitained  only  12  and  M  micro-organisms.  Some  experi- 
ments with  the  artificial  sewer  showed  that  large  numbers  may 
be  disseminated  in  this  way.  Air,  in  a  litre  of  which  no  micro- 
organisms were  found  before  splashing  caused  by  pouring  a 
putrefying  infusion  from  a  height,  was  found  to  contain  several 
hundreds  per  h'trc  diu'ing  the  splashing.  Splashing  in  a  sewer 
should  therefore  })e  avoided  if  possible. 

The  results  of  these  researches  will  perhaps  tend  to  mitigate 
aome  of  the  terror  with  whicli  we  liavc  come  t^>  regard  sewer 
ur.  Sewer  air  has  commonly  heen  supposed  to  be  'loaded" 
with  micro-organisms^  whereas,  in  reality,  it  turns  out  to  be 
some  «»f  the  freest  air  from  micrf>Hjrganisms  that  can  be  found. 
It  may  be  answered  that  it  is  not  a  matter  of  quantity,  but  of 
(ruahty.  There  may  be  very  few  germs,  but  they  may  be  very 
deadly  ones.  Doubtless  tliey  maybe,  but  until  wa  have  definite 
reasons  for  supposing  that  this  is  the  civse,  the  presumption  is, 
that  they  are  no  more  harmfnl  than  other  germs  which  are 
floating  about  everywhere. 

What  is  the  supi>osed  evidence  for  the  causation  of  typhoid 
fever  and  otlier  diseases  by  the  inhalation  of  sewer  airt  We 
may  dismiss  at  once  as  absolutely  worthless  by  themselves  col- 
lections of  cases  in  which  something  has  been  found  wrong  with 
the  drains  in  a  boust*  where  a  case  of  typhoitl  fever  has  occurred, 
or  where  the  patient  has  been  found  to  have  sniffed  at  a  sewer 
grating  or  ventilating  pijie  shortly  before  his  ilhiess.  What  one 
would  require  to  know  is  whether  the  pn^portionof  cases  occurring 
among  those  most  exposed  to  sewer  emanations  is  greater  than 
among  those  less  exposed.  Without  evidence  on  this  point,  isolated 
cases  prove  absolutely  nothing,  considering  how  constantly  most 
persons  are  exposed  t^*  a  greater  or  less  extent.  Let  me  recall 
some  of  my  own  experiences  in  this  respect  during  the  last  few 
mtuiths.  1  do  not  suppose  there  is  anything  exceptional  in  them. 
Durin  V  the  recent  hot  weather,  1  could  seldom  go  along  the  strt^eta 
of  OxnmJ  'without  being  unpleasiuitly  reminded  of  the  sewei's  at 
very  frequent  inter\^als.  During  last  autumn  I  worked  all  day 
for  many  weeks  in  a  laboratory  in  Berlin,  where  one  cir  otlier  of 
tlie  traps  connected  with  the  sinks  was  forced  every  few  minutes, 
this  sometimes  causing  an  offensive  smell ;  and  I  can  recall 
varicms  other  ways  in  which  I  have  been  more  or  less  constantl j 
exposed  to  emanations  from  sewers  or  drains,     I  may  add  that 
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we  never  felt  the  slightest  ill  effects  fmm  working  In  tlie  sewers. 


altli 


tb 


hough  on  some  tluys  we  spent  several  honi's  in  tiieni. 

But  apart  from  individual  cases  of  typhoid,  there  are  various 
records  of  groups  of  cases  fiaving  occurred  in  houses  where 
Hometliing  was  wrong  with  the  drains.  Some  of  the  most  note^ 
worthy  are  contained  in  Dr.  Murehisoii's  famous  book  on 
Continued  Fevei's.  On  looking  through  these  records,  one 
fin<ls  again  ami  again  that  the  reason  why  these  outbreaks  were 
traced  to  emanations  from  sewers  and  cesspools  was  simply  that 
no  other  cause  nmld  be  discovered  at  the  time.  When  one  con- 
siders that  nothing  is  more  common  than  for  groups  of  |)eople  to 
be  ex|)osed  in  a  similar  way  without  typhoid  fever  oceiuTing,  it 
seems  to  me  that,  so  far  as  the  evidence  goes,  one  might  (juite  as 
well  trace  the  fever  to  the  influence  of  almost  any  other  local 
cause.  What  is  re(|nired  to  make  such  instances  of  the  slightest 
value  is  satisfactory  negative  as  well  as  positive  evidence.  8uch 
apparent  negative  evidence  as  is  offere^i  is  usually  entirely 
illusory.  The  fact,  for  iustanee,  that  an  epidemic  stopped  after 
some  drainage  defect  was  aUei*ed,  proves  nothing  at  all,  because, 
jutlging  from  experience  in  other  cases,  the  epi<lemic  woidd  have 
cease<l  at  any  rate.  Nor  <ioes  the  fact  that  epidemics  are  some- 
times lociihsed  in  buildings  roinid  some  source  of  tlrainage  ema- 
natious  prove  anything  without  corresponding  negative  evidence. 
Systematic  ol>servattoiis  carried  on  for  yeai*s  in  the  Munich 
baiTacks,  and  report-ed  by  Dr.  Port,  showed  that  groups  of  cases 
often  occurred  at  some  particular  part  of  the  barracks.  Some- 
times these  cases  occurred  close  to  the  privies,  but  they  showed 
no  special  tendency  to  occur  in  tliese  [rarts  of  t!ie  buihiings.  As 
regards  sewer  air  in  particular,  let  me  once  again  recall  the  fact 
shown  by  Buchanan  tor  English  towns,  autl  abundantly  confirmed 
by  more  recent  German  st^itistics,  that  the  introduction  of  sewers 
to  towns  has  been  almost  uuivei^idly  followed  by  a  diminution 
in  the  amount  of  typlioid. 

I  cannot  now  enter  further  into  this  controvei*sy,  I  have 
argucil  that  the  belief  in  the  connection  of  sewer  air  with 
typlioid  fever  rests  not  on  satisfactory  evidence*  but  largely 
on  a/>/'/c/r/ reasotiing.  Our  observations  on  the  impurities  of 
sewer  air  wuuld  have  no  weight  against  any  satisfactrtry  eviilence 
for  the  connectiun  between  sewcr  air  and  fevers;  but  1  think 
they  have  very  great  weight  against  the  a  priori  reasoning  on 
which  I  have  tried  to  show  that  the  sewer  air  theory  largely 
depends. 

When  I  say  this,  I  clo  not  wish  it  to  be  supposed  that  T  am 
arguing  that  emanations  from  drains  are  in  every  way  harmless. 
It  seems  to  me  highly  probable  that  a  house,  the  air  of  wdiich  is 
coiitarainated  in  this  way,  ib  unhealthy,  as  well  as,  and  i>erhaps 
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slm|tly  l)ecaus(?  it  is,  iinnlcasant.  The  organic  ami  other  s«l>- 
stances  contained  in  sitcn  air  may,  from  tht^ir  mipleasaiit  smell 
or  otherwise,  have  a  very  serious  effort  on  health.  In  any  case 
I  feel  confident  that  the  attention  which  lias  been  cjiven  to  the 
means  of  preventing  sucfi  contamination  is  well  worth  the 
trouble.  But  in  the  |>re:^*nt  ne^fative  sttito  of  our  knowledge 
on  the  subject  we  should  cease  to  attribut^e  blindly  to  sewage 
enmnations  cases  of  disease  of  wliich  we  do  not  know*  the  cause, 
and  patiently  seek  for  convincing  e\idence  as  to  the  iTal  causes ; 
whether  these  lie  in  sewage  emanations  or  flfjor-dsinipirig  niate- 
rials,  or  in  the  subsoil,  or  the  water  supply,  or  elsewhere. 


AroiTftT  DupEi',  Ph.D.,  F.CS,,  F.E.S.  (London),  said  the  paper 
was  a  very  valuable  one  and  exhibited  a  vast  amount  of  research, 
although  it  was  rather  startling  in  flome  of  the  conolusions  drawn. 
Thouiijh  the  writ+^r  had  seemed  to  be  very  cautious  in  what  he  said, 
he  (Professor  Duprc)  could  not  help  thinking  he  had  rather  exag- 
gerated some  parts  of  his  case.  Dr.  Emmerich  s  conciuaions  were  not 
bj  any  means  generally  accepted  in  Germany  by  men  of  science. 

Dr.  TiOXJis  Pahkes  (London)  thought  the  Sanitary  Institute  uu^lit 
not  to  allow  tlie  paper  to  pass  without  a  few  words  of  caution 
to  the  public  as  to  the  character  of  the  atmosphere  in  sewers.  The 
method  pursued  in  this  case  rather  showed  them  what  micro-organ- 
isms they  cotdd  find  than  what  were  really  present.  There  might  be 
hundreds,  thousands,  aye,  millions  of  organisms  which  could  not  grow 
in  peptone  gelatine  at  ordinary  t*?mperatures  under  ordinary  condi- 
tions. From  what  they  knew  of  the  state  of  research  in  this  eounti'y 
it  followed  that  those  experiments  must  be  taken  with  great  limita- 
tions ;  they  told  them  what  they  could  find  out,  but  they  told  tliera 
nothing?  of  the  boundless  orgimiwms  which  were  not  capable  of  being 
recognised  by  that  process.  They  ail  knew  that  micro-organisms 
were  not  given  off  by  wet  surfaces,  they  were  found  on  dry  surfaces, 
and  yet  they  all  preferred  to  live  on  a  drj^  rather  than  on  a  damp 
soil.  If  they  were  to  accept  the  teachings  of  Mr.  Haldane's  paper, 
they  would  have  to  put  aside  all  the  teachings  of  sanitary  science  and 
all  past  ejqieriene©  as  to  tlio  spread  of  disease  and  fevers.  The  accu- 
mulated evidence  on  this  point  was  now  very  strong,  and  the  facts 
that  had  been  brought  forward  in  the  paper  did  not  really  controvert 
any  of  the  evidence  as  to  the  dangers  of  inhaling  sewer  gas.  What 
had  b♦^en  said  about  micro-organisms  might  be  just  as  stated ;  but 
that  was  no  reason  why  they  should  cease  to  endeavour  to  keep  sewer 
air  from  entering  their  houses.    Let  them  not  go  away  with  the  id«ft 
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that  aewer  air  waa  purer  than  the  external  atmosphere,  and  therefore 
better  to  breathe.  If  they  did,  the  logicaJ  conclusion  muai  be  thikt 
they  had  better  poas  their  lives  in  the  sewers, 

Mr.  Johnson'  Martin  (Bolton)  auggested  that  the  increased  num- 
ber of  micro-oi^anisms  found  when  fresh  air  was  admitted  to  the 
sewers  mif^ht  arise  from  the  increased  rapidity  of  the  air  current, 
which  carried  more  of  the  organiHms  into  a  given  space.  He  bad  met 
with  many  ca^es  offerer  himself  where  there  was  absolutely  no  other 
Clause  except  sewage  emanations  to  which  the  outbreak  could  be  attri- 
buted, and  it  would  be  a  most  daugerous  thing  for  it  to  get  abroad 
that  sewage  emanations  were  not  diiRgeroua  to  health  and  oupjht  not 
to  be  giiardml  against.  The  statement  made  by  Mr,  Haldane  was 
simply  one  of  theory. 


Prof,  Cabhibllet  (Dundee)  said  that  all  they  wished  to  emphasise 
was  that  the  proofs  which  had  been  advanced  in  support  of  the 
supposition  that  sewer  air  produced  typboid  and  infectious  diseases* 
werp  not  conclusive.  They  did  not  a  ay  it  was  haroiless,  nor  did  they 
wish  anyone  to  breathe  sewer  air ;  they  simply  wished  to  get  at  the 
facts  of  the  case.  It  did  not  always  follow  that  because  a  caa©  of 
typhoid  could  be  traced  to  no  other  source  than  sewer  gas,  that  it 
was  therefore  true  that  sewer  gas  was  the  cause.  The  case  mentioned 
by  Mr.  S.  W.  North  in  the  sitting  of  the  Congress  the  other  day»  was 
a  case  ill  point.  Mr.  North  mentioned  that  they  had  130  eases  of 
tj'phoid  in  York,  and  that  120  of  them  were  traced  conclusively  to 
the  milk  supply.  But  Mr.  North  had  plainly  stated,  that  had  it  not 
been  for  that  fact  being  brought  to  light  by  notilication,  he  should 
have  set  it  down  to  some  defect  in  the  sewers.  As  to  **  damping  " 
material,  he  did  not  think  it  was  generally  used  in  this  part  of  the 
country,  byt  it  was  extensively  used  in  Scotch  towns,  in  the  space 
between  the  ceiling  and  the  floor,  and  it  was  thus  used  so  as  to  deaden 
the  sonnd.  There  were  cases  where  this  spat'e  w^as  entirely  filled  up  by 
cinders,  which  appeared  to  have  been  ashpit  refuse,  and  which  might 
therefore  be  contaminated  to  a  dangerous  degree.  So  that  when  the 
floors  were  washed,  and  the  rooms  became  warm  in  the  natural  order 
of  things,  there  were  all  the  conditions  necessary  to  the  gross  mnltipH- 
oation  of  disease-producing  organisms :  atid  he  had  no  doubt  that  many 
CMOS  of  disease  which  had  been  put  down  to  the  effect  of  sewer  gas, 
had  really  been  due  to  that  "damping"  material,  which  was  especially 
harmful  in  rooms  used  as  nurserii^s,  where  there  wore  usually  other 
conditions  likely  to  contribute  to  the  fermentation  of  the  filth  below. 
As  to  the  effects  of  cle-anliness,  they  had  been  making  some  experimontd 
in  Bchf>ols  in  Dundee  ;  they  thought  it  must  be  very  good  if  schools 
could  be  washed  a  great  deal  oftener  than  at  present.  At  Dundee 
they  were  only  washed  two  or  three  times  in  the  course  of  a  year. 
They  therefore  chose  two  schoolrooms  which  were  as  nearly  as  possible 
alike  as  regarded  cubic  space  per  child,  and  as  to  the  condition  of  the 
children  attending.    The  air  of  these  two  rooms  was  azialysed  etery 
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other  day  for  a  fortnight,  one  being  washed  at  regular  intervals,  and 
the  other  left  as  before.  The  result  was  very  curious ;  whilst  the 
number  of  micro-organisms  in  the  air  of  the  unwashed  room  kept  up 
to  one  average,  those  in  the  washed  room  first  decreased  after 
washing  to  31,  and  then  increased  to  147,  and  finally  settled  down  to 
106 ;  whereas  the  average  before  washing  had  been  112.  The  above 
results  are  difficult  to  explain :  the  experiments,  however,  are  as  yet 
far  from  complete,  and  no  doubt  the  true  solution  of  the  problem  will 
be  forthcoming,  when  the  conditions  have  been  thoroughly  investigated. 
In  the  meantime,  there  cannot  be  the  slightest  doubt,  as  other  ex- 
periments have  conclusively  shown,  that  cleanliness  has  a  very  material 
effect  in  diminishing  the  number  of  micro-organisms  present  in  the 
air  of  buildings. 

August  Dupe6,  Ph.D.,  F.C.S.,  P.E.S.  (London),  here  said  Mr. 
Chadwick  had  sent  a  letter  to  the  sitting  which  was  too  long  to  read, 
but  which  stated  that  the  statistics  he  had  collected  bore  out  the 
experiments  related  in  the  paper. 


On  " Notes  on  Lancashire  Water  Supply ^^  by  C.  E.  De  Kance, 
AssocInstCE.,  F.G.S.,  F.R.G.S.  Secretary  of  the  Un- 
derground Water  Committee  of  the  British  Association. 

An  ordinary  geological  map  of  the  county  of  Lancaster,  gives 
but  little  clue  to  the  conditions  which  induced  the  early  settlers 
in  the  county  to  locate  themselves  in  the  spots  now  covered  by 
almost  countless  towns  and  villages.  The  site  of  original 
habitation  is  nearly  invariably  on  a  knoll  or  patch  of  sand  and 
gravel,  forming  a  portion  of  the  Glacial  Drift,  which  covers  the 
plains  of  Lancashire,  and  sweeps  far  up  into  the  deep  valleys 
covering  the  older  rocks  like  a  mantle,  so  that  they  are  only 
seen  at  intervals  where  the  rivers  have  cut  down  deep,  and  the 
denuded  edges  of  the  strata  are  seen  beneath  the  Drift.  So 
much  so  is  this  the  case,  that  no  sections  of  the  older  rocks 
occur  on  the  coast  of  Lancashire  from  the  mouth  of  the 
Mersey  at  Liverpool,  to  Heysham  Point  in  Morecambe  Bay ; 
and  again  northwards  the  Drift  is  still  seen  forming  the  cliffs 
at  Hest  Bank,  and  westward  at  Rampside,  near  Barrow.  At 
Blackpool  the  cliffs  of  Boulder  Clay  and  Sand  rise  to  a  height 
of  more  than  100  feet  j  and  the  valleys  of  the  Kibble,  at  Preston, 


416 


FOTSa  OF  lAirOASKIBB  WATER   BUPFLY* 


and  the  Irwcll,  at  Mauche.ster,  are  entirely  excavated  in  a  Glacial 
Drift  of  more  than  150  feet  of  vertical  thickness. 

The  average  niinfall  of  western  Lancashire  is  between  35 
ant!  ti5  inches,  stea<lily  increasing  eastward  to  the  county 
htHnidarv,  whicli  for  the  inosit  [lart  follows  the  Pennine  water- 
shed sejtarating  the  rivers  flowing  into  t!ie  Irish  Sea,  from  those 
flowing  eastward  into  the  Gennan  Ocenn,  The  Pennine  Chain 
rises  to  an  average  heig!it  of  2,000  feet,  and  is  composed  of 
the  Millstone  Grit^  which  attains  in  Lauca^ihire  its  maximum 
development  in  England. 

Tlie  MiiLsfoiie  Gi-it  is  subdivided  as  follows  i- — 

Bough  rock,  or  First  grit.     Shale. 

Haalingden  flags,  or  Second  grit.     Shale. 

Third  grit.     Sliale. 

Kiiideraeoiit  grit,  or  Fourth  grit.    Shal«. 

Upper  Pen  die  gi'it.     Shale. 

Lower  Pen  die  grit. 
The  alternating  character  of  permeable  and  impermeable  ma- 
terial, and  tlie  deep  ravines  by  wliieh  Millstone  Grits  are  inter- 
sected, cause  tliem  to  he  extremely  valuable  for  waterworks 
pm'(»osej^ ;  the  rainfall  sinking  into  the  area  of  gi*it  exposed  at 
the  surface,  being  siip[)orted  and  lie  hi  u{>  by  the  underlying  and 
separating  beds  of  shale  :  these  cause  the  rainfall,  that  would 
otherwise  have  flowed  a\\ ay  in  deva^stating  floods,  to  be  stored  uj> 
and  delivered  in  springs,  which  maintain  the  dry-weather  flow  of 
the  streams  of  upland  Lancashire.  A  chain  of  waterwr>rks  may 
be  followed  from  district  to  district  in  this  formation,  from  Man- 
che,ster  waterworks  at  Longendalcj  to  the  Lancaster  water- 
works  at  the  head  of  Wyresthde.  In  this  chain  of  gravitation 
reservoirs^  impounding  the  sj>rings  of  the  Millstone  Grit,  are 
those  of  the  Preston,  Blackbunij  Padihani,  Bui-nley,  Todmor- 
deu,  Wigan,  Hnry,  Ash  ton,  Oldfiain,  and  Ihiltou  Corporations, 
those  of  the  Rosscmhile  and  the  Fylde  waterworks,  and  also 
those  of  the  Leeds  and  Liveqnjol  canal.  Nowhere  can  the 
Millstone  Grit  be  better  studied  than  in  the  pictui'esfjue  diatnct 
of  supply  of  the  Bolton  Corporation  waterworks  aronnd  Bel- 
mont, on  the  eastern  side  or  Kivington  Pike ;  westward  and 
northward  of  the  ridge  culminating  in  the  Pike,  are  the 
Anglezark  or  Iiivingt*>n  reservoirs  of  the  Liverpool  C(»rjMjration 
waterworks,  to  which  also  belong  the  Roddlesworth  reservoirs 
furtlier  north,  the  waters  of  which  (iriginally  drained  into  the 
Darwen,  and  eventually  into  the  Riblde.  In  nearly  all  the 
waterworks  provision  has  been  made  for  the  wants  of  the  mill 
owners,  formerly  supplied  by  these  streams,  by  the  construc- 
tion of  enormous  comj>ensation  resc*rvoirs,  *lelivenng  in  the  case 
of  Manchester  fifteen  railliou  gallons  a  day.      Mill  owuers  have 
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l>eeTi  enormously  benefited  In  liaving  a  regukr  daily  supply  sent 
down  U)  them,  instead  of  having  to  depend  upon  the  capricious 
volume  formerly  cominnr  to  them,  ioflueneed  by  climatic  changes 
of  (irou;»:ht  and  fiouds.  In  many  cases  the  pro\isiuns  and  engage- 
ments entereil  into  Uy  eorjHjrations  with  tlie  mill  owners  appear 
Uj  be  so  onerous^  that,  in  exceptional  yt^ars  of  drought,  they 
ought  to  have  rarliamentary  relief  from  the  penalty  clauses  of 
not  being  able  to  su|kply,  Manchester  at  the  time  of  writing 
lias  had  to  give  clear  spring  water  for  mill  pur])oses,  the  com- 
pensation water  being  exhausted,  "while  a  water-f:uiiine,  as  re- 
gards human  consumption,  stares  the  water- committee  in  the 
face* 

1  have  long  been  of  opinion,  and  have  advocated  in  various 
papers,  the  great  impiortance  of  constructing  ** dumb-wells" 
in  areas  of  porous  rocks,  which,  communicating  with  joints  and 
fissures  beneath,  would  receive  the  suq>lus  rainfall,  which  is  not 
suiKciently  hmg  on  the  surface  of  the  rock  U\  be  absorbed,  and 
therefore  is  either  evaporated  or  passes  off  on  to  imjiermeable 
material  and  goes  to  increase  the  floods  devastating  the  lowlands. 

When  sandstone  or  Millstone  Grit  is  examined  under  the  mi- 
croscope, spaces  are  seen  to  exist  between  the  grains  of  sand 
forming  the  rock.  The  size  and  extent  of  these  spaces  limit 
the  cajjacity  for  water-storage  of  the  rock,  the  water  being 
stored  between  the  interspaces,  just  in  the  same  way  that  wat^T 
is  stored  in  a  pail  full  of  shingle  mUt  which  water  has  been 
poured*  In  chalk  and  limestone  the  water  is  prolnil»ly  also  held 
between  infioiti^ly  small  particle.s;  but  the  cbtef  water  available 
for  waterworks  purposes  in  these  cases  is  that  jiresent  in  cracks, 
fissures,  and  joints.  In  the  latter  rocks  water  is  absorbed 
rapidly,  but  is  j>arted  with,  with  extreme  slowness. 

Rainfall  falling  on  a  surface  of  porous  rock  sinks  imtil  it 
reaches  the  plane  of  "  pennanent  saturation,"  Avhicb  varies 
within  certain  limits,  being  governed  by  the  amount  of  annual 
rainfali.  Tlie  higher  this  plane  is  situated  in  the  rock,  the 
stronger  the  flow  of  the  springs  issuing  from  its  outcrop,  and 
the  longer  will  their  efficiency  be  maintained.  It  is  seldom  that 
the  fulf  saturation  level  readies  to  the  top  beds  of  a  porous 
rock  near  its  outcrop,  but  by  a  judicious  selection  of  sites  fnr 
"dumb"  or  "drainage  wt.dls,''  the  saturation  plane  conhl  he 
artificially  kept  up,  the  flow  of  the  sju'ings  increased,  and  the 
consecjuent '*  dry-weather  tlnw"  of  the  streams  during  druught 
maintiiined.  Recent  examples  have  shown  that  heavy  thunder 
showers  ai-e  of  no  avail  in  replenishing  the  springs  of  rocks 
directly  exi)osed  to  the  surface  ;  the  ground  being  so  hard  that 
the  rain  does  not  percolate,  aud  is  caught  up  by  the  hut  air  and 
evaporated* 
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Ordinary  wells  can  be  sunk  with  great  advantage  in  the 
Millstone  tlrit,  yielding  g^xMi  supplies  of  soft  water,  free  even 
from  the  small  Jimouut  of  organic  impurity,  due  to  a  vegetable 
source,  generally  |>resent  in  tlu?  gravitation  waters  of  the  mill- 
stone grit.  As  examples,  I  mny  mention  three  wells  originated 
by  myself  in  this  formation.  The  well  at  Walton  summit-level, 
for  the  Walton-le-Dale  watenvorks,  in  tlic  third  grit ;  the  well 
of  the  Star  Paper- works,  Fenniscowles,  near  Blackburn,  where 
the  water  overflows  the  surface,  rising  at  artesian  pressure  from 
the  first  grit ;  and  the  well  of  the  Leyland  Local  Eoard  water- 
works at  Clayton  Green,  which  gives  a  very  plentiful  supply  of 
most  excellent  water.  At  the  Eagley  Mills,  near  Bolton,  I 
advised  the  piercing  of  the  beds,  beneath  the  shales  below  the 
Rough  Rock  or  fii*st  grit,  with  excellent  results;  and  I  believe 
if  my  report  to  the  Bolton  Corporation,  as  to  sinking  wells  for 
the  Corporation  j>uppl\',  had  been  carried  out,  it  would  have  had 
equally  successful  results. 

The  Middle  (7oal-mea»tfres  of  the  Lancashire  coalfield  consist 
chiefly  of  shales,  with  a  few  bands  of  rock,  ironstone  and  coal- 
seams  ;  there  are  no  rocks  of  any  value  for  waterworks  purposes, 
correspouding  to  the  sandstone  of  the  Yorkshire  coaltield,  ex- 
cept {wssibly  the  rock  associated  with  the  Pemberton  coal  at 
Bryn,  near  Wigan.  Not  only  are  the  sandstones  thin,  bnt  ai^ 
seldom  at  the  surface,  and  are  overlaid  by  impermeable  shales 
and  impermeable  boulder  clay,  and  their  ends  truncated  by 
faults  are  not  exposed  to  surface  percolatirm.  Beneath  are  tho 
TiOwer  Coal- measures  or  *'giinnister  series,"  which  contain  the 
massive  sugary  (|aartz-like  gannister  rcK-k,  forming  the  eminence 
at  Bi Hinge  Beacon ;  these  in  their  turn  are  too  hard  and  com- 
pact to  be  of  any  valnc  for  the  sinking  of  wells* 

The  Permian  rocks  do  not  occu[)y  a  large  area  in  Lancashire; 
the  most  important  is  the  district  lying  between  Preston  and 
Garstang,  near  which  town  several  domestic  wells  have  been 
carried  into  them,  but  the  supply  is  probably  limited  owing  to 
tho  thick  covering  of  boulder  clay  of  impermeable  character. 
At  Claytcm  V^ile,  east  of  Manchester,  a  boring  in  search  of  coal 
proved  a  plentiful  supply  of  water  in  the  Pemiian  sandstone, 
which  has  not  yet  been  utilised  ;  the  supply  being  derived  from 
water  that  has  filtered  tlirough  1,000  feet  of  red  sandstone 
should  be  of  ^reat  value. 

The  New  Red  Sandstone  of  Lancashire  consists  of  the  follow- 
ing subdivisions : — 

Keuner  I  ^^^^^^^^^      •         »         •         .     100  ft, 

P  1  Building  stones ....    860  „ 

Ti .  .  f  Upper  mottled  sandstones  ,         .    350  ,, 

^"^^  { Pebble  bed.       .        .        .        .1200.. 
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In  the  ncighbourhootl  of  Orrel  and  Waterloo  private  wells 
obtain  |Tood  supplies  from  the  Keuper  sandstone,  which  is 
giving  off  springs  in  the  Orrel  ruilwav  cutting  Ixitweeu  Waterloo 
and  Aintree.  Biit  the  most  important  wells  are  in  the  Hunter 
diWsion,  The  Southport  Waterworks  Company  have  their 
pumping  station  in  the  Upper  Bunter  at  Springfield,  near 
Onnskirk,  and  in  the  same  neighbourhood  tlic  Upper  Mottled 
Sandstone  affords  a  good  supply  to  Ormskirk ;  sev*^ral  million 

fillons  a  day  could  be  obtained,  if  refjuired,  in  this  district, 
urlher  south  are  the  new  wells  of  the  St  Helen's  Corporation, 
at  Knowley,  yielding  more  than  a  million  gallons  from  the 
Pebble  Beds,  the  sites  of  which  were  chosen  by  myself ;  south 
of  the  St,  Helen's  eoalfield  are  the  old  wells  of  that  Corpora- 
tion at  Eceleston  Hill,  and  Whiston.  At  Eceleston  Hill  the 
pumping  has  caused  a  considerable  ''  cone  of  exhaustinn  ;'*  con- 
sequentiy  the  water  plane  has  been  so  depressed  that  springs 
which  formerly  issued  at  tfie  foot  of  the  hill  have  now  ceased 
to  flow.  It  is  remarkable  that  so  little  is  still  understood  of 
sanitary  science,  that  an  adjacent  local  Ijoard  recently  pro- 
posed to  place  a  sewage  farm  over  the  site  of  those  vanished 
springs,  which  flowed  direct  from  the  rock  without  any  cover 
but  a  Httlesandl  Eastward  of  the  Eeclestun  welt  are  nume- 
rous wells  drawing  on  the  underground  stores  of  water  of  a 
triangtilar  patch  oi  New  Ked  Sandstone,  enclosed  on  either  side 
by  Coal-measures ;  the  quantity  so  drawn  amounts  to  a  daily  ex- 
traction equalling  an  absoqttion  of  ten  inches  of  annual  rainfall, 
on  each  square  mile  of  surface  exposed.  Amongst  tliese  wells 
may  be  mentioned  those  of  the  Rainbill  Gas  and  Water  Com- 
pany, and  the  Ravenhead  Plate  Glass  Company.  Further 
south  are  a  grou])  of  wells  belonging  to  the  Widnes  Local 
Board;  they  are  placed  in  an  area  of  former  artesian  over- 
flow, but  the  level  of  the  water  is  now  pumped  down. 

Eastward  are  several  wells  sunk  for  the  London  and  North- 
Western  Railway,  and  the  Chesiiire  Lines  Railway,  which  prove 
the  New  Red  to  have  thinued  considerably,  and  the  Coal- 
measures  to  be  present  beneath.  At  Win  wick  theyai'e  however 
at  their  normal  thickness,  and  yield  a  magnificent  supply  to  the 
Warrington  Waterworks  Company.  At  Warrington  itself  the 
underground  water  is  salt,  a  boring  at  Dalian  Lane  Forge 
giving  nn  less  than  4,500  grains  to  the  gallon.  Westward,  at 
Widnes,  are  numerous  wells  through  thick  post'-glacial  and 
drift  into  the  rtx^k,  giving  large  supplies. 
At  Liverpool  four  public  wells  yield  an  average  of  6|  million 
lions  a  day  of  excellent  water,  the  deepest  boring  being 
,200  feet ;  they  are  separated  from  each  otiier  bv  a  fault,  but 
the  water  passes  freely  through  it,  whichever  well  is  pumped, 
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when  the  next  is  standiiifr  unwoi'ked,  gettinor  an  mcreased 
supply  of  water ;  the  pumping  of  one  of  these  wells  affects  the 
water  in  Oakfiekl  quam,  2|  miU^s  away.  Several  public  well» 
and  numerous  private  wells  in  the  western  portion  of  tlie  City 
have  had  to  be  abandoned  through  excessive  pollution  and.  the 
percolation  of  salt  water;  the  whole  of  these  welLs  are  west  of 
the  great  fault,  ranging  through  Li\xTpo<)l  and  Bootle,  which  is 
evidently  a  water-tight  barrier.  That  this  is  so  is  prove<l  by  the 
fact  that  the  waters  of  Messrs.  Preston's  well  at  Bankfield,  on 
the  western  side  of  the  fault,  are  heavily  polluted,  while  the 
Cori>oration  waterworks  well  at  Dootle,  only  a  few  yards  east 
of  the  fault,  yields  a  pure  supply  identical  with  that  yielded  in 
1851, 

The  sands  and  gravels  of  the  Glacial  DriJ't  formed  an  im- 
portant source  of  water  supply  to  the  early  inhabitants  of  the 
county,  and  probably  led  to  the  clioice  of  site  of  Preston, 
Lancajiter,  Ciiorley,  Euxton,  Ley  land,  Prestwich,  Buiy,  and 
scores  of  other  towns  ;  hut  as  populations  increased,  the  w^ater 
so  derived  became  dangerously  jx>lluted,  and  a  specimen  of  the 
former  sujijdy  to  Leyland,  denved  from  a  well  near  the  church- 
yard, collected  by  Dr.  Frankland,  is  placed  as  an  example  of 
a  thoroughly  bad  water  in  the  Food  Museum  of  the  Science 
ancl  i\rt  De]>artnient  in  London.  But  in  s«juie  cases  valuable 
water  for  trade  purposes  can  still  be  obtaiueil  from  this  source, 
a  recent  example  of  which  is  a  well  fi>r  the  Lancashire  and 
Yorkshire  Hailway  at  Preston  Junction,  suggested  by  myself, 
in  co-opcnition  with  Mr.  Muir,  C.E.,  of  Manchester.  A  super- 
ficial etlition,.  showing  the  Drift  deposits,  is  now  published  by 
the  Geological  Purvey  of  England  and  Wales;  Lancashire  is 
completed,  and  Chesbire  in  progress* 

The  population  of  Laneastiire  is  about  3^  millions;  this  at  20 
gallons  of  water  a  head  means  a  daily  requirement  of  70  million 
gallons ;  with  so  ltu*ge  a  demand  and  so  crowded  a  population, 
it  is  no  matter  of  surprise  that  both  the  Corpf»rations  of  tlie 
cities  of  Liverpool  and  Mancliest4?r  have  gone  beyond  their  own 
county  for  their  future  rei|uirements  ;  the  former  impounding 
the  head-watt^rs  of  the  Severn  and  conveying  them  across  the 
low  watershed  of  the  Dee  to  the  Mersey  basin  ;  the  hittA?r 
abstracting  the  waters  of  Thirhuere  Lake,  and  by  artiHcially 
raising  the  level  of  that  lake,  rendering  available  for  Man* 
Chester  water  that  would  otlierwise  have  gone  off  in  floods  to 
the  Solway  Firth. 

In  my  work  tm  **The  Water  Supply  uf  England  and  Wales,** 
pnlilished  in  1H>^2,  I  made  an  attempt  to  sliow  what  was  the 
|>robable  supplv  of  water  available  in  all  the  river  basins  of 
JCngland  and  \Va!cs,  and  what  was  the  amount  required  to 


TilSOUBSlOStt 


421 


Siitisfy  the  demancls  upon  that  supply ;  with  the  result  that  it 
ap{>ears  to  be  amply  (lemniistratefl  that  the  rainfall  tliis  country 
receives  is  more  than  sufficient  to  meet  all  the  requircnients  of 

^ human  consumption,  mauufaeturiTi<j^  processes,  and  the  purposes 
of  canalization  J  and  yet,  with  these  resources,  large  districts 
still  suffer  from  all  the  ills  of  polluted  wat-er  supply,  whilst 
othtT  art'as  are  devastated  by  floods,  representing  unproductive 
rainfall  passing  to  the  seju  In  no  county  would  this  unproductive 
rainfaU  be  more  valuable  than  in  that  of  Lancaster,  where 
water  is  not  only  wanted  for  human  consumption,  but  for  the 
varied  pnx^esses  of  the  trade  of  tlje  digtrict,  and  nowhere  could 
it  be  more  larscly  increased  by  durab-wells,  in  the  manner 
ti 
4-1 


Prof.  A.  DtTpBfi,  F.K.S.  (London),  said  it  would  be  a  very  admirable 
thing  if  some  of  the  water  which  now  came  down  the  rivers  during 
the  winter  months  could  be  impounded  for  use  during  the  summer ;  or 
if  some  of  the  rainfall  could  be  atored  and  similarly  used,  they  would 
then  rarely  hear  any  complaints  about  the  fouling  of  stream  a « 


Mr.  A,  E.  EccLEs  (Chorlej)  said  that  if  trees  were  planted  on  the 
moors  they  might  have  the  eftect  whii*h  Mr.  I)e  Eance  suggested,  as 
water  followed  the  roots  of  trees  in  rainy  weather,  and  the  presence 
of  trees  in  any  district  ensured  a  greater  amount  of  water  in  the 
earth. 

Prof,  A,  DrpBfe,  F.R.S.  (London)  «aid  if  he  understood  Mr.  De 
Kanee  correctly,  the  weljs  were  not  to  be  used  for  storing  water  in 
the  well  itself,  which  woidd  be  an  insigni^cant  amount,  but  they  were 
to  give  the  rain-water  falling  on  the  surface  access  to  the  water- 
bearing strata  helow.  In  connexion  with  this  he  might  mention  that 
old  artesian  wella  are  used  in  various  part«  of  Franoe  for  getting  rid 
of  large  quantities  of  waste  water,  proving  that  dumb  welts  might  be 
used  tor  the  purpose  suggested. 

Mr.  NiMEOD  Simmons  (Bristol)  asked  whether  it  were  intended  to 
line  tbe  sides  of  the  wella  or  have  them  porous. 

Mr.  IT.  T.  Cbook  (Ecclea)  aaid  he  had  some  difficulty  in  clearly 
understanding  the  object  of  the  paper,  whether  it  was  intended  to 
advocate  sinking  for  water  in  opposition  to  impounding,  or  whether 
it  was  to  urge  the  adoption  of  ''dumb"  wells  for  regulating  the  supply 
to  reservoirs.  The  pros|>erity  of  Lancashire  was  mainly  due  to  her 
many  streams  and  copious  rains ;  to  these  she  owed  her  position  as 
one  of  the  chief  seats  of  industry.     Any  proposals  dealing  with  her 
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water  supply  should  be  most  jealously  scrutinized,  and  no  noTel  dOiheoie 
undertaken  without  the  most  careful  researches  into  the  possible 
effect's.  This  was  the  mom  necessary  with  regard  to  underground 
water  because  it  waa  so  exceedingly  difficult  to  eradicate  the  popular 
notion  that  the  rocks  held  a  supply  which  was  inexhaustible.  \\  hen- 
ever  tbere  was  a  "  seare  "  of  a  water-famine  they  always  heard  a  great 
deal  about  this  source  of  supply.  It  could  not  be  too  clearly  driven 
into  the  public  mind  that  whatever  water  waa  abstracted  from  the 
rocks  below  was  so  much  taken  from  the  discharge  of  the  streams. 
Prof.  Boyd  Bavvkin.s  and  even  Mr.  Be  Bance  had  sometJmcB  he  thought 
in  their  writings  used  language  not  suflieieutlj  clear  on  this  point. 
To  show  how  little  water  might  he  available  in  the  ilillntone  Grit  they 
had  the  experience  of  works  all  along  the  Pennine  chain,  where  suint^ 
thing  like  80  per  cent,  of  the  rainfall  had  been  impounded :  of  the 
balance  not  more  than  4  or  5  inches  could  possibly  be  available,  and 
therefore  to  give  t-o  Manchester  a  supply  equal  to  that  now  obtained 
from  Longdendale,  an  area  of  some  230  square  miles  of  country  would 
have  to  be  laid  under  contribution.  With  regard  to  compensation  water 
he  thought  that  Parliament  might  fairly  be  asked  to  consider  whether 
some  alteration  might  not  be  made  in  the  amount  to  be  given  in 
seasons  of  exceptional  drought  such  as  they  had  experienced  in  the 
present  year.  The  '*dumb"  well  syHtem  advocated  by  Mr.  De  Kanoe 
he  thought  was  surrounded  with  difficulties.  The  amount  of  water 
which  each  well  would  pass  to  the  underlying  strata  would  be  very 
small,  consequently  a  very  large  number  of  such  wells  would  be 
required.  To  intercept  the  surface  flow  they  must  be  placed  on  the 
lines  of  streams,  and  nearly  every  stroam  being  utilized  already  verj 
awkward  questions  of  compensation  would  arise.  The  proposed 
system  was  merely  impounding  in  a  new  form  without  tne  great 
advantage  of  the  present  surface  system  of  knowing  exactly  what  the 
effect  of  the  operations  will  be. 

Mr.  C.  R  De  Bance,  F.G.S.  (London),  in  reply*  said  he  felt  it  hmrd 
that  after  having  written  paper  after  paper  during  the  last  fifteen  years, 
showing  all  water  supply  to  be  due  to  rainfall,  he  should  have  the  last 
speaker  apparently  thinking  he  (Mr.  De  liance)  thought  there  was  an 
inexhaustible  underground  supply.  Mr,  Bateman's  tigures  just  given, 
really  included  the  underground  water  because  the  rainfall  percolating, 
w*as  returned  to  the  surface  as  springs  within  the  same  drainage  area. 
The  dumb-wells  would  only  absorb  overflow  or  flood  waters,  ana  would 
therefore  help  to  prevent  floods.  As  to  water  rights,  the  position  of 
the  riparian  owner  would  be  improved,  because  the  water  which  went 
into  the  wells  would  go  to  increase  the  springs,  and  to  maintain  the 
dry  weather  (low  of  the  streams,  the  water  absorbed  during  periods  of 
excessive  raine,  being  run  ofl'  during  drought. 
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Ofi  *'  River  Pollution  in  Lanccuhire,  cmd  How  to  Prevent  t'i,"  6y 
John  Collins,  F.C.S.,  F.G.S.,  F.l.C. 

No  apology  appears  to  the  writer  to  Ix*  necessaiy  in  the 
presentation  of  this  paper  to  the  Congress, 

The  subject  of  river  pollution,  not  only  In  Lancashire  but 
throughout  tht!  Kingdom^  is  one  of  daily  growing  iniporbint^c, 
antl  this  imjiort^mce  has  been  making  it'^eli  felt  in  particularly 
inconvenient  fashion  of  late  years.  For  it  mui^t  be  observed 
that  while  the  gro^rth  of  population  and  the  increase  of  trade 
procei^ses  and  manufactories  bave  been  going  steadily  on,  the 
neetlful  amount  of  forethongbt  and  of  prudent  prevision  has 
been  wanting  in  tlie  collection  and  in  the  conservation  of  water 
for  domestic  and  for  trade  purposes. 

There  are  probably  few  of  the  elder  members  who  are  in 
attendance  at  this  Congress  but  who  fondly  rememher  how  in 
their  youth  they  were  wont  to  go  fishing  and  bathing  in  the 
linipiil  waters  or  the  brook  or  river,  which  now  thev  are  regret- 
fully constrained  to  stigmatize  as  a  foul  and  offensive  sewer. 

The  steadily  increased  burden  thrtnvn  on  our  rivers  by  the 
increase  of  dense  [Mjpulations  collected  together  in  large  centres, 
tbe  corresponding  increase  in  extent  and  variety  of  pollutants 
resulting  from  the  trade  occupations  of  these  centres^  as  well  as 
the  accumulations  of  effete  and  excrementitiou!*  matters  from 
these  i>opulation3,  all  sbare  in  the  cry  for  some  attention  at  the 
hands  of  tfiose  in  authority. 

It  would  be  supei-fluous  to  point  to  the  effects  on  the  health 
of  the  f*eople  who,  from  the  nature  of  the  case,  are  bound  to 
live  on  the  banks  of  these  rivers,  or  as  near  thereto  as  may  be. 

These  rivers  are  our  **  Wealth,"  and  deserve  our  highest  care. 

Water,  it  must  be  remembered,  absolutely  pure,  exists  nowhere 
in  nature.  Even  at  the  moment  of  condensatiun  from  iuvisilde 
vapour  to  cloml,  water  always  absorbs  various  gases  which  are 
present  in  the  atmospbere.  And  when  it  falls  as  rain  to  the 
earth  it  sinks  through  the  subjacent  «ti*ata,  or  it  Hows  over 
vari(ms  surfaces,  from  which  it  takes  up  varioiw  matters  in 
BohittDn  and  to  varying  amounts.  Hence  it  is  that  when  we 
apeak  of  polluting  matters  we  refer  to  elements  and  com|>ound3 
which  are  of  a  nature  other  than  those  aforementioned. 

Wben  used  as  a  prime  mover  of  machinery  it  is  of  the 
greatest   value,  and    especially   so  where   fuel  is   scarce  or 
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expensive  in  use  for  steam  purposes.  But  tliis  mode  of  use  of 
water  in  no  way  pollutes  it,  for  it  flows  over,  under,  or  through 
the  "  wheel  "  without  material  contamination. 

And  wheu  tlie  water  coming  from  the  hill  side  as  a  bountiful 
spririgj  clear  and  sparkling,  is  imijounded  for  the  supply  of 
some  town  populatitm,  a  certiiiu  amount  is  sent  down  daily  by 
the  water  course  as  **  compensation  "  water. 

This  comes  to  the  first  town  or  works  on  the  stream  in  good 
condition,  or,  as  we  are  in  the  habit  of  saying,  **  unpolluted," 

The  all  im|Hirtant  trades  of  the  bleacher,  printer,  dyer, 
and  paper  maker  are  absolutely  dej>endent  on  a  plentiful  supply 
of  gooA  water  as  an  essential  condition  of  a  pn»s[>erous  and  a 
profitable  trade. 

And  hence  the  water  so  required  must  be  that  which  comes 
directly  from  the  spring  or  other  source,  or  it  must  be  pre- 
viously treated  and  cleansed  to  a  degree  to  fit  it  for  such  use- 
Everywhere  we  find  works  aft^r  works  occu[>ying  all  available 
sites  on  the  streams  up  to  the  nearest  possible  point  to  the 
soiu-ce  itself. 

And  so  it  comes  to  pass  that  the  whole  stream,  which  is,  it 
must  be  I'emembereilj  the  natural  drainage  outlet  of  the  whole 
area  or  district  through  which  it  passes,  is  absorbed  in  or  is 
applied  to  jKttal^le  and  to  manufacturing  purposes.  And  the 
extent  of  this  evil— the  magnitude  of  the  interests,  or  the 
attainable  margin  of  profits^  is  set  up  as  a  j ustiti cation  for  such 
a  monstrous  use  of  one  of  God's  best  gifts. 

If  we  i)roceed  down  "stream  from  its  source  we  find  the 
various  pollutions  characteristic  of  and  flowing  fi"om  bleachers, 
dyers,  printers,  paper  makers,  and  others,  in  most  eases  uuHl- 
tered,  untreated,  and  without  the  slightest  attt-mpt  at  iiit^^r- 
ception  of  noxious  or  ^Killuting  matters.  In  fact,  we  find  a 
supreme  indifference.  And  so  we  are  not  long  in  arriving  at 
a  pjint  where  the  waters  of  the  stream  are  wortldess  and  useless 
for  the  onlinury  trade  purposes  of  the  district,  save  for  power. 

Then  we  have  this  stream  juined  by  others  of  a  like  character, 
and  liearing  similar  burdens,  and  the  ixjllution  is  intensified 
until  it  becumes  unbearable. 

Next  we  have  the  first  sanitar}'  authority  we  encounter  com- 
plaining of  this  ]H)llntion  by  refuse  from  manufacturing  processes, 
as  well  as  by  the  sew.ige  and  drainage  always  found  therewith. 

All  complain,  even  those  who,  while  suffering  from  the  mcon- 
veuience  and  annoyance  which  such  a  state  of  things  entails, 
themselves  add  to  the  nuisance  by  following  the  general  bad 
example. 

The  e\'ils  attendant  on  this  state  of  things  are  not  confined  to 
the  dwellers  in  towns,  for  all  riparian  land  owners  or  n;sideiit4 


I 


JOH5  OOLLOrS. 


425 


witliin  miles  suffer  in  manv  ways.    The  stream 
thrnu/^li  the  pii^sture  caiiuut  be  driink  by  tho  cuttle. 


I 


'liirh  flows 
The  old 
house  of  the  resident  on  the  river  bunk  18  rendered  nninhabi- 
table  by  reason  of  intolerable  steiiclies,  Peopkf  arc?  snbject  to 
jH?r|>etiijil  annoyance  or  even  ill  health,  the  money  vahie  of  the 
property  is  diminished,  houses  are  rendered  tenantless  and 
unsaleable,  and  '*  life  cm  the  waters"  is  rendered  iuijM^ssible. 

We  Iiave  hitherto  spoken  mainly  of  manufacturing  refuse  as 
the  pollutant.  Thin  is  surely  a  ifrave  enoufjh  evil,  hut  its 
remedy  is  much  more  readily  applied  than  that  from  sewage. 

The  bleacher  contributes  n«jthiug  which  may  be  projierly 
considered  a  very  serious  |^K)llutiUU. 

The  pajx^r  maker  can,  and  in  some  cases  does,  apply  certain 
arrangements  to  his  mill  etHuent,  which  renders  it  practically 
innocuous. 

The  printer  and  dyer  have  a  more  difficult  problem  before 
them ;  but  with  settlement  and  precipitation,  careful  filtration, 
and  other  well-known  means,  they  may  also  escape  much  outcr}\ 

Sewage,  however,  is  most  serious,  as  it  constitutes  the  greatest 
bulk  of  polluting  foulness  to  our  rivers. 

It  is  a  veiy  variable  Ivut  always  complex  liquid. 

It  includes  excrementitious  matters  from  [irivies  aufl  water 
closets,  urinary  matters  from  gullies,  slop  waters  from  the 
kitchen  and  washhousc,  with  its  animal,  soapy,  and  other  refuse, 
and  drainage  from  the  stable,  shipp^n,  and  slauj^hter-hmise. 

Sewage  is  water  polluted  with  an  almost  infinite  variety  of 
matters,  some  of  which  are  in  sus[)ension,  while  others  are  in 
solution;  but  both  are  in  such  condition  and  quantity  as  to  render 
the  litjuid  fonl  and  dangerous  to  deal  with  easily  or  successfnlly. 

As  the  town  sewer  is  the  common  receptacle  for  all  sorts  of 
domestic  waste  and  eflfete  matter,  so  it  is  also  of  manufacturing 
refuse,  when  such  manufactures  are  seated  in  towns. 

And  thus  the  nearest  river  or  stream  is  almost  universally 
considered  the  natural  and  proper  recejitacle  for  all  foulnesses. 
We  may  assume  that  the  polhition  increases  as  the  river  flows 
along  in  its  course,  and  the  ai)pendcd  tables  show  this,  among 
other  things,  most  niarkedly. 

Organic  animal  matter  found  in  polluted  waters  is  most 
offensive  of  all,  and  it  is  most  dangerous  to  health*  The 
organic  matters  from  print  and  dye  works  come  next  in  order* 
and  hist,  such  pollutions  as  are  contributed  by  ccrt^iin  chemical 
(trade)  processes. 

The  writer  does  not  pn»jK>se  tx}  deal  with  tlie  remedies  for  the 
state  of  things  which  exist,  save  so  foi'  jis  to  suggest  that  com- 
paratively simple  and  inexijensive  arrangement*!  will,  and  do, 
effect  much  and  mmaediate  improvement;  and  he  is  the  less 
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disposed  to  do  tliis  an  learning  tlmt  other  japers  on  the  subject 
ai'e  to  be  submitted  to  the  Coiigi-ess. 

It  is  obvious  that  filtration  will  do  much  to  rid  water  of 
matters  in  KUsj>ension,  But  filtration  can  in  no  sensible  de^^ree 
affect  pollutants  which  aro  in  solution,  and  which  are  frequently 
most  danni^infj  and  j)resent  in  a  large  quantity.  Filtration  t(X) 
must  lie  carefully  practii?ed,  or  a  mortifying  failure  is  the 
certain  result.  The  filter  must  he  of  a  nature  which  is  open 
enough  to  |>ennit  rapid  oxidation  of  such  matters  as  are  inter- 
cei>ted  by  it,  while  not  allowing  the  passage  through  it  of  such 
matters  as  it  is  the  object  of  filtration  to  arrest.  In  other 
words,  tlie  more  effective  the  filter  is  the  more  it  is  liable 
t4)  choke  rapidly,  and  the  more  care  and  attention  it  requires. 
It  is  always  best  to  "'settle*'  in  properly  constnictcd  tanks  or 
reservoirs  before  filt^-ring,  and  in  most  cases  it  is  here  and  at 
this  point  where  the  apjilication  of  an  agent  to  assist  in  or 
promote  preeij>itaiion  is  easiest  anil  most  e(!onomieaL 

Where  settlement,  precipitation,  and  fiitratiou  do  not  effect 
the  desired  degree  of  daritieatum  and  of  pnrificatiou,  other  and 
special  means  to  meet  tlie  case  nuist  be  adojtted ;:  but  it  may  be 
taken  for  granted  that  no  pcd Union  exist^s  for  which  there  is  no 
remedy,  and  it  is  equally  clear  that  this  remedy  should  be 
applied  by  the  person  or  authority  which  initiates  the  nuisance, 
and  that  before  passing  it  on  to  his  neighbour. 

In  supjKtrt  of  this  view  it  is  worthy  of  note  that  most^  if  not 
all,  the  various  pollutions  with  which  our  rivers  are  dosed  are 
most  readily  removed  if  attacked  at  once,  and  before  other  re- 
actions and  comnounds  result. 

It  shouhl  be  clearly  understood  that  we  must  "  prevent  "  the 
pollution  of  oui'  riversj  and  not  attempt  to  ''doctor"  them  after 
having  drenched  them  witb  poisons.  From  the  head  of  the 
stream  to  the  moutb  of  the  river  we  must  be  armed  with  legal 
jiowers  to  ''prevent"  the  disposal  *)f  any  waste,  noxious  or 
foreign  matters,  in  such  streams  or  rivers. 

All  we  say  is  this :  Take  whatever  }'ou  want,  or  at  least» 
whatever  you  are  entitled  to,  of  the  waters  of  the  stream  and 
use  it  for  your  own  purposes,  but  return  it  to  the  stream  in  as 
fair  a  condition  as  you  fitul  it.  Means  are  at  liand  to  enable 
you  to  tlo  this ;  but  such  is  the  immobility  of  public  b<^dies, 
and  of  others  who  are  interested  in  maintaining  the  present 
condition  of  things,  that  nothing  short  of  astern  enforcement  of 
the  law  which  exists  for  our  protection  will  ensure  their  adoption, 

I  have  to  express  my  thanks  to  my  assistant,  Mr.  W. 
Hepworth-Colliiis,  F,C.8,,  for  his  assistance  in  prej>aring  the 
appended  t^ihle  results  of  analyses ;  and  I  am  also  indebted  to 
hun  for  several  analyses  made  specially  for  this  table. 
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THE  PREVENTION  OF  CONSUMPTION. 


LECTURE  TO  THE  CONGRESS, 

By    Aethur    Ransome,    M.D.,    F.R.S, 


Whek  I  was  asked  to  di4tver  a  lecture  before  the  Sanitary 
Congress  at  Bolton,  I  felt  some  little  hesitation  in  bringing 
before  it  tlie  subjeet  of  the  Prevention  of  Consumption. 

The  prevention  of  disease  is  indeed  the  aim  of  all  sanitary 
reformers,  and  I  had  little  donbt  an  to  the  aceeptability  of  an 
address  airaini^,  with  any  likelihood  of  success,  at  the  prevention 
of  a  disease  of  such  importance  as  consumption. 

But  this  was  just  the  point  at  which  some  rais^vincr  would 
creep  in,  and  the  qufstion  would  arise  as  to  whether  there  was 
sufficient  evidence  of  the  prcventability  of  tubercular  tlisease, 
as  to  justify  me  in  bringing  the  Bubjt.*ct  before  the  members  of 
this  grt^at  Institute, 

I  think  there  is,  but  before  venturing  to  bring  my  views 
before  this  meeting,  I  thought  it  well  to  ask  for  the  permission 
of  your  CounciL 

This  penuission  has  now  been  freely  given  to  me,  and  I  must 
thereftJiv^  proceed  t«  defend  my  thesis  as  well  as  I  am  uble^ — and 
lay  before  you  the  reasons  for  my  faith,  and  my  gi*oun<ls  for 
thinking  that  this  fell  disease,  the  "scourge  of  England  "  as  it 
has  been  called,  may  reasonably  be  called  preventablcj  and  by 
what  means  it  may  be  prevented  or  at  least  be  limited  in  its 
range. 

1  need  not  dilate  much  upon  the  magnitude  of  the  task 
before  us.  Alwut  70,0U0  persons  die  every  year  of  tubercular 
disease  in  England  and  Wales,  and  as  the  avt^rage  duration  of 
the  disease  is  now  about  tliree  years,  this  means  that  there  are 
nearly  2U(),(X)0  persons  in  the  country  constantly  suffering  from 
the  complaint. 
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How  ffitfil  consumption  is  to  the  adult  part  of  the  population, 
niuv  be  judged  from  the  fact  that  more  than  a  quarter  of  tire 
tiital  deatlis  between  the  a^es  15  and  65  are  caused  by  it,  and 
nearly  half  between  15  and  35. 

•*  To  see  it  down  in  figures  on  a  page. 
Plain,  silent,  clear,  as  God  sees  through  the  earth 
The  sense  of  all  the  f^raves,  that's  terrible 
For  one  who  is  not  God,  and  cannot  right 
The  wrong  he  looks  on."  Aukora  Leigh, 

It  is  the  working  years  of  men's  lives  that  are  chiefly  affected 
by  consumption.  It  is  the  nutlady  of  youth  and  middle  life, 
and  thus  interferes  more  than  any  other  with  the  economy  of 
tlie  State. 

It  carries  off  the  most  efficient  of  the  population  in  the 
prime  of  manhood  or  of  womanhood,  and  many  of  them  arc 
those  who  have  given  bright  promises  for  the  future. 

Consumption  often  carries  off  tlie  fhnvei's  of  the  flock — the 
most  intelligeutj  the  comeliestj  the  bra^'estand  the  best.  They 
are  cut  down  before  they  have  accomplished  a  tithe  of  the  great 
things  of  which  their  talents  have  given  promise.  Few  can 
have  failed  to  notice  that  many  of  those  ]iromising  young 
|»eople  wiio  have  been  t!n>ught  worthy  of  biogrujdiical  fame 
have  finally  succumbed  to  the  onset  of  this  fell  muhiily. 

The  very  magnitude  of  the  work  before  us,  and  it.s  extreme 
impoi-tance,  is  indeed  the  best  excuse  that  I  can  give  for 
bringing  it  before  you ;  and  if  it  can  be  proved  to  be  within 
the  bounds  of  possibility  that  such  a  (lisease  can  be  prevented, 
the  greatness  of  the  tiisk  ought  surely  to  be  an  additional 
incentive  to  attempt  it,  acconling  to  the  Latin  saying,  ''dignus 
vindice  nodus/* 

But  up  to  qiute  a  recent  period,  not  only  was  consumption 
deemed  to  be  incurable,  it  was  alsoreganled  as  almost  inevitable. 
Famihcs  in  which  existed  the  ta.int  of  the  disease  were  supjMjsed 
to  be  doomed :  a  certain  number  of  them  were  certain  to 
succumb  to  the  hereilitary  curse. 

Insurance  offices  still  refuse  to  enrol  amoni;st  their  members 
those  who  have  lost  father  and  mother  from  the  disease,  and 
even  collateral  relatives  who  have  died  from  it  are  judged  to 
have  an  influence  upon  the  life  of  the  candidate  for  life 
assurance.  It  was  also  coninum  amongst  workpeople  wlio 
worked  at  unhealthy  trades^such  as  steel-grinding,  glass-cutting, 
mining,  &c.,  to  regard  the  mortality  from  consum|»timi  amongst 
them  as  only  natural  and  part  of  their  fate.  A  fork-grinder 
once  said  to  Mr.  Hall,  of  Shefliekl,  **  I  shall  be  thirty-six  next 
nmiith,  and  you  know  that  is  getting  an  old  man  at  our  trade." 
And  another,  a  young  man  of  about  twenty-six  years,  said  he 
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"  reckoned  in  a"boiit  two  more  years  at  "his  trade  he  might 
betriii  to  tliink  of  droppincr  off  the  perch  ;  "  adding,  **  l^ou 
know  a  knife-grinder  is  an  okl  cock  at  thirty,** 

Whilst  these  forebodings  were  held  witli  regard  to  those  who 
came  of  a  consumptive  stock,  and  those  who  followed  certain 
trades,  the  fate  of  the  consumptive  liimself  was  regarded  as 
hopeless. 

In  my  stndent  days  I  have  over  and  over  again  seen  phy- 
sicians regard  the  stethoscopic  sounds  that  revealed  the  com- 
mencement of  tubercle,  ns  equivalent  to  a  sentence  of  death,  and 
even  the  late  Sir  Thomas  W  atson,  in  his  classical  work  on  tlie 
"Practice  of  Pliysic,"  says:  **The  tubercular  disease  when 
established  is  beyond  our  power."     (Vol.  II.  p.  201.) 

Niemeyer  again  remarks  :  **  Many  a  patient  gets  well,  who 
would  formerly  bavo  been  a^ssuraed  to  be  a  victim  of  tubercular 
and  therefore  incurable  disease.  I  am  fully  convinced  fn>m  my 
own  experience  of  the  last  few  years  that  in  former  times  I  losrt 
many  a  patient  from  galloping  consimi]ition,  only  because  I 
considered  him  lost  from  tne  very  first.*'  (Lecture  on  Con- 
sumption, p.  65.) 

Even  before  the  discovery  of  the  bacillus  of  tubercle,  these 
views  of  the  inevitable  character  and  the  incui*ability  of  con- 
sumption were  already  beginning  to  be  doubted. 

It  was  sh*nvn  by  Dr.  Pollock,  in  his  work  on  the  "  Elements 
of  Prognosis  in  Consumption/*  that ;  "  Many  cfises  which  were 
given  up  by  doctors,  but  outlived  the  prediction  to  arrive  at  old 
age,  were  undoubtedly  recdvenes  from  phthisis.  Many  more 
wen*  instances  of  an  early  in^^asion  of  the  disease  with  subsidt-nce 
of  the  sym}it<»ms  and  long  tolerance  of  the  dep<^sit "  (p.  68)* 
Again,  he  says:  **I  have  many  times  witnessed  all  the  phe- 
nomena of  deposit,  and  all  the  symptoms  of  phthisis  entirely 
removed"  (p.  117).  **  The  best  authorities  lean  to  the  opinion 
that  tubercle  is  capable  of  remnval  by  absorption  '*  (p.  Ill*,) 

Dr.  T.  C.  Williams  remarks  that  the  animal  matter  of 
tubercle  may  be  absorbed ;  and  Dr,  Carswell  says,  *'  the  cura- 
bility of  this  disease  has  in  mv  opinion  been  settled  by 
Laennec '' ;  and  my  old  master,  Dr.  Stokes  of  Dublin,  says, 
'*  there  is  no  doubt  that  modern  practice  has  proved  the  cura- 
bility of  phthisis,"  adding,  **  it  is  probable  that  many  more  cases 
of  phthisis  recover  than  is  supposed."     (Lectures  in  1835.) 

I  have  myself  seen  many  cases  of  what  might  fairly  be  called 
cure,  seeing  that  the  patients  lived  thirty  or  forty  years  after  un- 
doubted cavities  had  trirmed  in  their  lungs.  Still  more  frequently 
have  I  n>corded  cases  in  which  incipient  disease  bad  been  ar- 
rested»  and  no  phvsical  signs  were  to  be  found  afterwards  in  the 
lungs.    Within  the  last  twenty  years  also  it  has  become  evident 
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that  tliere  has  been  a  flistlnet  diminution  in  the  death-rate  from 
phtliisis  throughmit  the  country. 

In  the  three  years,  1858  to  18fi0»  the  annual  rate  of  mortality 
froni  eonsumption  per  million  of  persons  li\ann:  was  25ti7.  In 
1884  it  was  only  1818,  a  diminution  of  749  per  million,  or  a  total 
saving  of  about  20,000  lives  eveiy  year. 

Nor  is  this  improvement  confined  to  England,  **In  1857, 
39*50  deaths  from  consumption  were  returned  in  the  State  of 
Massachusetts  fur  each  10,000  of  the  population  ;  in  1883' only 
21*'0O,  This  decrease  is  too  large  to  cre«Ut  to  greater  accuracy 
in  diagnosis  and  to  the  transference  of  eonsuniption  to  other 
States,  and  is  mainly  attributable  Uy  the  prevention  of  ])htliisis 
by  improved  hygiene."  (Strumpel.  *'Text  Book  of  Medicine,'* 
p.  213.) 

Evidence  has  also  been  forthcoming  of  the  strongest  kind,  of 
the  influence  of  sanitary  measures,  and  es|x^cially  of  good 
drainage  and  good  ventilation^  as  a  preventive  of  consnmjjtion. 

No  better  instance  of  this  could  be  found  than  in  the  records 
of  the  mortality  from  this  disease  in  the  British  army  and  navy. 
This  evidence  was  collected  by  the  commission  on  the  sanitary 
state  of  the  army,  1858,  and  the  results  are  shown  in  the 
following  table  wliich  has  fretpiently  been  quoted  before,  but 
which  can  hardly  be  too  often  bnjufjht  before  public  notice. 
This  mortality  is  given  at  several  stations  for  several  successive 
periods,  and  I  think  that  3'ou  will  be  at  once  struck  by  the 
enormous  death  rates  amongst  the  trooiis  in  the  earlier  period, 
and  at  every  one  of  the  stations,  and  the  great  reduction  of  the 
rate  in  1874,  and  at  the  present  time  it  is  still  further  reduced.* 
Morialitt/  per  1,000  of  Stremfth, 

iS30  to  imi,       1837  to  1847.         IIKS  to  187^ 


Hates  of   Mortality  at  the  same  ages  prevailing  in 


Household  Cavalry    ....  14*6 

Cavalry  of  Line  ,...,..,  15*3 

Foot  (Tuards   21-6 

Mediterranean  StationB , ,       21 

Canada,  &c. 23 

Jamaica,  &c. 91 

Madras,  India    ........       52  J 

1  Bengal       44  f 
Ceylon 49 
■ 
"J 
con: 
I 


IM 
13-5 

2i>4 

16-4 

17 

59 


9.17 

11-2 

9-49 
17*05 

24-2 

21-95 


1«74. 

8-79 

7-27 

6-0 

16-9 

14-22 

6-04 


healthy  country  po|*ulations    7*7 

In  England  and  Wales 9*2 

In  Manchester 12*4 

The  greater  part  of   tliis  excessive  mortality  was  due   to 

consumption. 

•  Id  I8fl3  it  was  only  6*28  im  1000,  jiad  throughout  tbo  world  ooly  9-S7. 
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Dr.  BuclianaD,  lunv  Medical  Officer  to  the  Local  Government 
Board,  lias  also  coiicliisivfly  shown  that  pofid  di'aiiiage  of  a 
loealitv  may  tiiminish  by  one-half  the  pre%'alenee  of  the  Hisease, 
as  in  the  ease  of  the  city  of  Salishury. 

These  proofs  of  the  |»rcvuiitahility  of  eonsum]ition,  were 
accLimuhited  long  before  tlie  di!;covery  by  Prof.  Koch,  tliat  in 
most  cases  the  disease  originates  outside  the  body,  that  it  is  due 
to  the  minute  micro-orgauism  named  by  him  the  bacillus  of 
tubercle,  ami  that  its  ravages  are  fostered  by  various  external 
conditions,  most  of  which  are  distinctly  undijr  the  control  of 
appropriate  sanitary  measures. 

Since  then  it  has  become  increasingly  evidt^nt  that  Louis  was 
right  when  lie  said,  thut  **  few  persons  were  born  necessarily  to 
die  of  the  disease,"  and  it  has  been  now  abundantly  proved  that 
coiisuni]»tiou  is  eminently  a  preventable  disea.se. 

But  before  pr»x»eeding  at  once  to  the  inquiry  how  it  may  be 
prevented,  let  ns  for  a  few  mrjments  cf)nsider  what  tubercle  is 
ascertained   U)  be.     An  amusing  imaginary  convt'i*sation 


now 


given  by  Dr.  McConnack,  will  ^,L"r\e  to  show  the  stride  that  has 
been  rt-cently  made  in  our  knowledge  on  this  point. 

**  If  }'ou  ask  a  jiathologist  what  tubercle  is,  lie  will  perchance 
reply  J  readily,  that  it  is  a  certain  deep-seated  or,  perad  venture^ 
superficial  tumour  which  possibly  tends  to  suppuration.  You 
quietly  remind  him,  that  yon  do  not  ask  where  it  is  sealed  or  to 
what  it  ])ruceeds,  hut  only  what  it  really  Is,  He  will  then,  it  may 
be,  infonn  you  that  there  are  tuberclesyellow,  gray,  and  miliary, 
nay  fibroid,  induced  by  rlepressed  vital  powers,  in  short  a 
defective  decaying  tendency  in  tlie  hioplasm.  You  rejoin  as 
gently  as  may  be,  that  you  do  not  cart?  a  button  about  their 
color  or  size,  and  as  for  depressed  vital  jKiwri*?*  you  consider  tliat 
mere  ffiXvatla^  since  you  only  desire  to  learn  what  tubercles 
actually  are," 

"The  pathologist  now  takes  himself  up  a  little,  as  a  French- 
man might  say,  and  Itriskly  states  that  tuburcle  in  fact  is  a 
morbid  material  which,  being  dcpi>siled  on  the  mucous  and 
serous  surfaces  and  in  the  areolar  tissues,  destroys  the  elements 
which  it  implicates.  In  the  excess  of  your  courtesy  you  beg 
his  pardon,  and  just  remark  that  you  <!o  not  want  to  Icam 
where  the  material  in  ijut-stion  is  deposited  or  what  tissue  it 
destroys,  hut  only  what  it  assuredly  is.  By  this  time  our 
pathologist's  colour  becomes  ever  so  little  Iieightened;  still  he 
answers  confidently  that  tubercle,  as  resulting  from  a  pathti- 
hjgjcal  alteration,  degenerates  into  an  opaque,  then  a  friable, 
lastly  a  purulent  substance,  which —  But  here  you  bol<lly 
interrujtt  him  with  the  observation  that  not  yet  has  lie  replie<l 
to  your  inquliy  as  to  tlie  real  uatui*e  and  essence  of  tubi;rcle. 
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The  patliologist,  if  lie  be  a  candid  person,  as  pathologists  com- 
monly are,  then  confesses,  as  he  might  just  as  well  have  done  at 
the  outset,  that  he  knows  nothing  whatever,  the  real  nature  of 
tubercle  regarded,  about  the  matter/' 

Fortunately  we  know  sometliiog  more  than  this  now  of  the 
intimate  nature  of  tubercle.  Thanks  to  Prof.  Koch  we  know 
that  it  is  constantly  associated  with  the  presence  of  a  micro- 
organism which,  either  by  its  own  initiative  power,  or  by  means 
of  the  products  of  its  activity,  causes  the  formation  of  the 
bodies  called  tubercles  within  the  textures  of  the  body,  tliat 
it  makes  its  entrance  frnni  witln*nt,  and  that,  once  hxlged 
w^ithin  the  frame,  it  travels  infectively  through  it,  chiefly  along 
the  course  of  the  lymphatic  system. 

The  conditions  of  its  existence  are  briefly  those  to  be  found 
within  the  animal  body — a  certain  degree  of  moisture,  a  tem- 
perature of  about  37*^  Centigrade  {from  >^io°  to  107°  F.),  and  a 
supply  of  nitrogenous  food,  such  as  blood  serum  w^ill  give. 

If  cultivated  outside  the  body  all  these  conditions  must  be 
imitiited,  and  there  is  further  the  very  important  observation 
that  it  needs  for  its  develojiment  a  sojourn  of  at  lea^st  a  week, 
and  sometimes  much  longer,  in  these  couditious  before  it  can 
take  root,  so  to  speak,  and  grow.  Moreover,  it  is  a  being  of 
very  tenacious  vitality,  and  it  will  preserve  its  virulence  and 
capacity  for  develo[iment  for  six  weeks  or  longer  in  decomposing 
tuberculous  material,  and  for  six  mouths  at  least  in  a  dry  state. 
It  also  resists  the  action  of  many  germicides. 

Its  close  connection  with  tubercle  has  been  proved,  (1)  by 
Its  almost  constant  presence  in  tuberculous  cases;  (2)  by  its 
absence  in  all  other  disea,ses:  an<l  (3)  by  pure  cultivations  of 
its  colonies  being  injected  into  the  body,  causing  tubercular 
disease  of  the  part^  inoculated. 

Once  in  the  body,  there  is  unfortunately  hardly  a  structure 
whtcli  tubercle  does  not  implicate,  a  function  which  pnmarily 
or  secondarily  in  it-s  setpiences  it  does  not  invade  and  derange. 
As  Dr.  McCormack  forcibly  says,  **  No  tongue  could  narrate, 
no  pen  indeed  tlet^lare  its  deplorably  frightful  ravages.  The 
exquisitely  beautiful  fabric  of  the  eye  di)es  not  escajie,  much 
less  with  all  their  admii*abie  mutual  adjustments,  tlie  muscles, 
joints  and  bones.  The  entire  li\nng  material  fabric,  this  so 
magnificent  liandiwork  of  God,  is  in  truth  disintegrated,  defaced, 
and  destroyed.  The  interior  and  exterior  tissues  waste  and 
wither,  the  fingers  become  misshaix'U,  the  nails  curve  over,  the 
muscles  both  of  orgauic  life  and  the  life  of  relation,  no  longer 
adequately  nourished,  lose  their  volume,  the  lung  tissue,  as 
Kokitansky  tells  us,  ulcerates  and  disappears.  The  breatli  is 
as  if  from  a  vault,  and  in  iar)Tigeal  phthisis,  the  poor  sufferer, 
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spitting,  chnkinrr,  coughing,  is  perhaps  carried  off  by  suffocative 
spasm  of  the  glottis  at  last/' 

Now,  Iiow  jjiay  coixsuin|>tion  be  prevented  ?  The  answer  to 
this  tjoestiou  depends  upon  the  re[dy  to  the  forther  inquiry — ^ 
what  are  the  conditions  that  en^xble  tlie  tul>ercle  bacillus  to 
enter  the  body  iu  a  virnleut  fonn,  and  what  further  are  those 
that  enable  it  to  do  its  deadly  work  tbei*t^  ?  As  Cicero  has 
aptly  said,  **  Physicians  consider  that  when  the  cause  of  a 
dist'fise  has  been  discovered,  tJjey  have  also  discovered  its  cure,*' 
At  IcJtst  if  this  is  not  rjuite  true  they  can  often  prevent  disease. 

Let  lis  first  dispose  of  a  uundjer  of  influences,  formerly 
gU[iposed  to  I>e  causes  of  consumpti(tn  that  huve  now^  been 
proved  to  liave  only  a  reniote  or  doubtful  effect  upon  it,s  cour^^?. 

1.  Climate, — At  one  time  it  was  supposed  that  climate  was 
everything,  both  iu  the  prevention  and  cure  of  cousumption, 
but  it  has  now  been  show^ti  to  be  almost  entirely  without 
influence  except  so  far  as  it  pennits  or  discourages  an  almost 
entirely  open  air  Hfe. 

Wherever  human  beings  are  congi-egated  together,  in  every 
part  of  the  habitable  globe,  and  iu  all  chmates,  there  is  con- 
sumption to  be  found.  It  is  as  Dr*  Lombard  says  "  a 
ubiquitous  malady." 

It  would  ahnost  he  sufficient  to  point  to  the  table  of  Army 
Mortality  for  thf  proof  of  this  assertion*  but  1  have  also  drawn 
up  a  tabic  from  Dn  Lombard's  statistics  showing  its  gx'eat 
pri'vali'iice  in  most  of  the  capital  cities  of  Europe,  and  in 
other  parts  of  the  worhl. 

It  will  be  seen  that  it  is  almost  equaUy  prevalent  in  the 
South  as  in  the  North,  in  the  Eiist  as  in  the  West. 

Even  in  the  places  where  there  is  the  great^jst  exemption 
from  the  disease,  in  the  desert,  on  high  mountain  ranges,  and 
in  Arctic  or  Sub-Arctic  regions  it  is  still  to  be  found  under 
certain  unsanitary  c<mditions.  In  Asia  Minor  it  is  often  met 
with  on  tfie  coast  or  in  the  principal  towns.  The  Bt'douins  on 
tliL*  coast  of  the  Red  Sea,  **who  exchange  their  t4*nts  for  stone 
built  houses,"  suffer  from  it.  In  Syria  it  is  met  with  at  Alepjjo, 
and  in  the  Soudan  at  Khai*toiim. 

In  Algeria  whilst  tlie  Nomad  Arabs  are  free,  ''amongst  the 
captives  many  «lte  of  tlie  disease.'* 

The  same  observations  may  be  made  regarding  Australia  and 
North  and  South  America,  incloding  Canada  and  the  Arctic 
regions. 

Even  in  the  high  lands  of  Switzerland  there  is  no  complete 
immunity'  f  1*001  the  disease.  Amongst  those  of  the  population 
wfto  are  attmcted  to  in-dt^or  enqdoyments,  as  Dr.  Einil  MiilltT 
has  shown  ('*  Distribution  of  Consumption  in  Switzerland  "),  a 
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certain  proportion  flie  of  the  disease,  Ititlusfrial  in-door  pur- 
suits give  risi^  to  a  i*ate  varying  from  ^'i)  to  10'2  per  cont,,  and 
one  of  the  highest  of  these  rates,  It'J^,  is  at  an  elevation  of  3»400 
to  4,400  feet.  At  4,400  to  5,000  feet  of  altitude,  in  mixed 
labour  the  rate  from  the  disease  was  7*7  per  cent, 

Hei"e,  then,  again  we  find  the  conditions  of  life  a  much  more 
powerful  inHuence  than  eliniate  or  elevation  of  site. 

2.  Take  next  exp<isure  to  cnld,  |*nvation,  and  hardship  of  all 
kinds;  only  remotely  are  these  eaiise.s  of  cousutn]>tion. 

It  is  true  that  there  are  t^tdl  medical  men  who  regard  them 
as  the  chief  agents  in  preparing  the  human  frame  for  its 
ravages;  thus  I>r.  fFaccoud  affirms  that  the  consumptive  con- 
stitution is  essentially  due  to  "insufficient  nutrition^  taking  this 
word  in  its  widest  sense,"  and  Mon,  liouchardat,  in  his  recent 
treatise  on  Hygiene,  affirms  that  "the  continuous  loss  of  calorific 
elements,  in  any  considerable  protKirtion,  leads  to  pulmonary  tu- 
berculosis/' that  it  is  due  to  some  form  of  "m/^*^r<?  phifmfhxjiijjte.'* 

But  the  Army  Medical  Keports  again  afford  a  sufficient 
answer  to  this  In^thesis,  The  jditliisis  that  at  one  time 
carried  off  so  many  of  the  finent  soldiers  of  the  British  army, 
was  not  brought  on  by  starvation,  or  privation,  or  exposure  to 
hartlship.  It  occun'ed  for  the  most  part  when  they  were  not 
on  active  sernce,  but  in  the  time  of  peace,  when  they  were 
w^dl  fefl  and  well  cared  for  in  every  material  respect,  far  better 
in  fact  than  the  half-starved  artisans  und  agricultural  labourers, 
who  only  died  at  one-third  the  i*ate  that  they  did. 

Again,  the  jmor  fisbeniieu  of  Iceland,  and  the  hunters  and 
trappers  of  Korth  America,  the  nnniad  tribes  of  Asia  and 
Africa,  the  wretidied  natives  of  Australia,  all  these  peojile  escape 
the  disejLse  almost  entirely,  whilst  half  the  iieaths  of  the  well- 
protected,  well-clothed,  adult  inhabitants  of  towns,  are  from 
this  cause. 

The  Highlanders  who  inhabit  well-built  houses  on  the  main- 
land of  Scotland  are  subject  to  it  at  the  same  rate  as  the  other  in- 
habitants; whilst  the  ill-fed,  ill-elotlied  fishermen  of  the  Hebrides, 
whu  are  of  the  same  race,  hardly  ever  contract  the  disease. 

It  is  fjuite  true  that  inflammatioiis  of  the  res|>iratory  appa- 
ratus, especially  of  the  tissues  of  the  lungs  and  pleura,  constituto 
a  remote  or  predisposing  cause  of  consumption.  These  diseases 
are  apt  to  destroy  the  natural  elasticity  of  the  hmgs  and  render 
them  unable  to  ilislndg*,'  or  to  destroy  the  micro-organism  winch 
may  succeed  in  tin<ling  an  entrance  itito  them,  ami  vvhicli  tinia 
may  plant  itself  Hnnly  into  tlieir  substance*  instating  them  and 
ultimately  leading  to  consolidation  and  subsecpient  softening. 

If  the  conditions  are  such  as  to  lead  peojde  easily  to  take 
cold,  and  if  they  thus  produce  what  is  called  chronic  cataiThal 
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pneumonia,  they  leave  a  condition  of  the  lungs  that  both 
fadlitatos  tlie  lodgment  in  tliem  of  tlie  tubercle  bacillus,  and 
also  prevents  its  expulsion  or  destruction  by  the  natural  forces 
of  tlie  luiinan  economy.  Some  physicians  believe  that  nearly 
all  cases  of  ]>hthisis  commence  in  this  way.  Niemeyer  says, 
** Tuberculosis  is  in  most  cases  a  secondary  disease,*  p.  15; 
and  Dr.  Herman  Weber  obsei'V'es,  **A  fruitful  source  of 
phthisis  is  the  tendency  to  catarrh  of  the  respiratory  mucous 
membrane  ; "  and  he  furtlier  points  out  ho%v  these  catarrhs  may 
lead  to  phthisis  :  "  ( 1 )  By  pnxlucing  numei'ous  nmcous  abrasions 
upon  which  the  barilli  can  settle;  (2)  by  weakeniug  epithelial 
cells  and  their  ciliary  action ;  (3)  by  renderijig  respirations  more 
shallow ;  and  (4)  by  weakening  the  nutrition  and  energy  of  the 
whole  system.'* 

In  the  light  of  modem   research  it  is  not  diffirnlt  to  under- 

nd  why  a  loss  of  elasticity  of  the  lung  should  lead  to  consnui]*- 
tion.  We  have  seen  that  the  bacillus  of  tubercle  needs  for  its 
development  a  sojourn  of  at  least  a  week  in  contact  with 
suitable  nourislmient,  and  at  a  temperature  nejirly  approximating 
to  that  of  the  human  body.  It  is  also  highly  probable  that 
in  all  towns  and  placeB  where  men  most  congregate  some  of 
these  infective  particles  are  present  in  the  atmosphere,  but  they 
are  for  the  most  part  auite  harmless  to  health v  persons.  One 
reai^on  why  tliey  are  tmis  harmless  may  well  be  the  difficulty 
with  which  these  particles  could  make  their  way  along  the  air 
]>assages  of  the  lungs  of  such  pet»i>le.  They  are  constantly 
liable  to  be  arrested  on  the  moist  surfaces  of  the  mucous 
membrane  ;  and,  if  they  are  once  caught  in  this  way,  they  will 
soon  be  passed  out  of  the  chest  by  the  delicate  **  cilia "  that 
line  the  tubes.  Even  if  they  should  penetrate  into  the  ultimate 
lung  tissues  also,  they  are  likely  to  be  destroyetl  by  the  fresh 
bhists  of  air  that  rush  freely  into  every  portion  of  a  healthy  lung, 

These  safL'guai'ds,  however,  are  not  present  in  lungs  that 
liave  either  been  compressed  by  constrained  postures,  or  that 
have  loht  their  elasticity  through  inflammator}'  actions.  The 
genns  of  the  disease,  therefore,  if  they  can  y>enetrate  tho 
niactive  portions  of  such  damagiMl  lungs,  may  both  find  there 
uitable  food  and  warmth,  and  may  rest  long  enough  to  develop© 

e  tubercular  irritation. 

In  complaints  such  as  simple  catarrh  and  bronchitis,  in  which 
there  is  a  copious  secretion  of  mucus,  I  am  inclined  to  think 
that  there  is  less  reason  t-o  fear  a  permanent  lodgment  of  tlio 
bacilluis.  This  organism  is,  in  fact,  likely  to  be  entangled  in 
the  frothy  secretion,  and  to  be  expelled  along  with  it  before  it 
can  do  harm. 

Some  years  ago,  in  an  enquiiy  into  the  nature  and  quantity 
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of  the  organic  mntt-er  of  the  breath,  I  was  much  struck  with 
the  fact  tliat  in  bronchitis  and  catarrh,  and  other  diseases  in 
wliicli  there  was  much  cxpcctoratinn,  the  propciiiionate  amnimt 
of  this  substance  exhaknl  in  the  aqueous  vapour  from  the  lungs 
was  only  one-half  of  tliat  from  healthy  persons ;  not  that  there 
was  really  less  orf^^uic  matter  thus  excreted,  but  because  it  was 
taken  up  by  the  mucus  before  it  couhl  reach  the  mouth. 

FrufewHnrTyndali  ha*  also  shown,  by  means  of  his  ilhiniinated 
tube,  "the  filtering  acti<m"  of  the  Uuiga — all  dust  inhaled  being 
caught  up  by  the  bronchial  secretion  and  prevented  from  aj)- 
^M^aring  in  the  expired  air*  It  would  equally  be  prevented  from 
travelling  into  the  air  cells.  Something  of  this  kind  must 
always  go  on  in  such  diseases  as  those  in  question. 

But  even  in  clironic  bronchitis,  after  a  time,  the  ex|mlsive 
machinery  may  become  defective,  the  waving  cilia  may  become 
less  active^  the  muscular  a|)])aratus  of  the  lubes  may  be  weak- 
enetl,  and  dilatation  and  plugging  of  the  air  passages  may  occur ; 
thus  the  bacillus  may  find  a  lodgment  within  the  kings,  and 
true  tubercular  disease  may  be  set  up.  This  specitic  infection 
13  again  still  more  likely  to  take  place  if  from  any  cause  the 
ultimate  tissues  become  inflamed,  as  in  the  various  fonns  of 
caturrhal-pnenmonia  or  broneho-pnetunonia.  In  this  case,  even 
more  than  in  simijle  catarrh,  the  lung  loses  its  elasticity,  its 
tissues  are  more  a]x?n  to  infection,  the  residua!  air  becomes 
stagnant,  and  its  impurities,  including  foreign  germs,  are  liable 
to  be  imprisoned  for  an  indefinite  time.  In  such  a  sense  as 
til  is  tlien,  the  causes  of  inflamniatory  diseases  of  the  chest  are 
also  the  causes  of  consumption. 

But  is  exposure  to  the  elements  as  fruitful  a  cause  of  cold- 
catching  as  is  commmily  sup]»osed "?  Do  we  find  that  men  who 
are  much  in  the  open  air  are  more  likely  to  take  cold  than  the 
imnates  of  well  warmed  and  well  clused  apartments?  Quite 
the  contrary.  Soldiers  on  campaign,  sailors,  fishennen,  huntei*s, 
gipsies,  engine-drivers,  coachmen,  gardeners,  agricultural 
lalwurers,  none  of  these  people  suffer  much  from  catarrhal 
affections,  unless  they  are  intemperate.  To  (|Uote  again  from 
Dr.  McCormack  (p.  40),  *•  Arctic  explorers,  supplied  indeed 
with  ftMjd  and  clothes,  confront  with  perfect  equanimity  tire 
chilhest  air  that  ever  flowed.  Whymper  safely  slept,  he  tells 
us,  sub  divo,  in  chill  Alaska,  with  only  a  screen  to  windward, 
when  the  mercury  in  his  barometer  was  frozen  hard.  Von 
Wrangel  relates  quite  a  similar  experience  in  re5i>ect  of  the 
dwellers  by  the  shores  of  the  Ai'ctic  ocean." 

It  is  interesting  to  notice  also  the  immunity  from  cold  ex- 
hibited by  our  volunteers  when  they  camp  out  for  a  week  or  a 
fortnight,  aud  the  instance  has  the  more  value  because  most  of 
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these  men  are  tmaccustomed  to  an  of)en  air  life,  and  have  for 
the  most  part  of  their  days  been  thu  occupants  of  close  ottices 
or  stuffy  warehouses. 

I  huvti  known  men  to  he  thus  exposed  for  a  great  part  of 
their  time  not  only  to  coUl,  but  to  drenching  ruin,  with  pt_H>ls 
fonniiig  under  their  beds  in  the  tents,  and  yet  not  a  single  man 
in  a  battalion  has  been  invalided  from  the  effectc*  of  cold. 

On  the  other  hand  we  know  that  the  inhabitants  of  towns 
not  only  contract  diseases  of  tlie  lungs,  but  die  of  their  con- 
sec|uences  in  excessive  numbcTs,  It  lias  been  calculatetl  that  in 
Manchester  people  die  of  tlicse  complaints  at  more  than  throe 
times  the  rate  that  they  rlo  in  breezy  Westmoreland.  Mere 
exposure  to  ciild,  and  hardship,  and  |»nvation»  are  not  therefore 
to  be  reckoneil  as  causes  of  consumption. 

3.  The  next  snp[iosed  cause  e»f  etui!?nm|>ti'm  t^)  which  I  shall 
allude  is  tlie  inhalation  of  irritating  substances,  or  dusts  arising 
from  works  of  various  kinds,  such  as  steel  grinding^  gla.ss  cutting* 
brush  making,  t^c. 

In  the  year  1H,'>8,  Dr.  Headhnn  Green  how  presented  to  the 
Privy  Council  a  report  in  which  he  jMJinted  out  the  influence  of 
occupation  as  a  cause  of  pulmonary  diseases.  In  liStlO  and  18B1, 
he  returned  again  to  the  subject  and  dwelt  especially  ujK>n  the 
large  mortality  from  tiiese  complaints,  amongst  those  who 
wurked  in  an  atmosphere  impregnated  with  dust  consisting  of 
fine  particles  of  meta!  or  of  sandstone,  t"^c. 

His  statistics,  although  very  valuable  in  many  ways,  are 
nevertheless  open  to  criticism  in  reference  to  the  causation  of 
consumption.  He  groups  together  many  very  dilferent  fonns 
of  lung  affection — many  that  are  not  tuberculosis  at  all — antl 
be  was  not  able  in  many  cases  to  discriminate  between  the 
effects  of  the  occupation  iUelf,  and  those  of  the  conditions 
under  which  it  was  cari'ied  on. 

No  one,  indeed,  who  has  studied  the  vital  statistics  of  these 
occnpatiousj  or  who  has  medically  attendeil  the  workpeople,  cau 
rhmbt  the  power  of  irritating  dusts  in  inducing  a  state  of  the 
lungs  that  is  favourable  to  the  reception  of  tlie  sjK'cific  organism. 

Just  as  in  the  case  of  lungs  otherwise  injured,  tubercle  may 
readily  be  engrafted  upon  a  miner  s  or  a  needlemaker's  lung ; 
but  the  disease  that  is  first  caused  by  the  particles  these  men 
inhale  is  not  tul>erculous  at  all.  It  is  simjdy  a  cln*onic  inflain- 
mation,  affecting  chietiy  the  connective  tissue  and  the  formation 
of  a  tibroid  tissue  in  the  alveolar  wells.  It  leads  ultimately  to 
a  contraction  and,  so  to  s[)eak,  to  a  strangling  of  certain  portions 
of  the  lung  tissue.  But  no  bacilli  are  fi»und  in  eitlier  the 
tissues  or  in  the  expectoration  of  such  patients,  as  I  can  testify 
from  fret^ucut  stainlngs. 
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1  have  myself  watclied  many  of  these  cases  affecting  persons 
who  h;ive  lived  iinJerotherwist'  hf ultb y  coniHtians,  aiulciltlioui^fi 
tlicy  have  ultimately  succuinbt'il  Id  the  exliiiusting  eflPects  of 
the  disea.se,  yet  from  finit  tu  hist  they  liave  ke|>t  free  from  the 
infection  of  tubercle.  The  cirrhosis,  or  fibroid  disease,  yu^  it  has 
been  called,  has  never  degenerated  into  true  consumption. 

Dusts,  therefore,  although  they  are  a  serious  danger,  and 
they  ouglit  on  this  account  to  be  ke[>t  away  fnun  workfieople 
as  a  preventive  measure  agjiins.t  consumption,  yet  are  only 
remotely  a  cause  of  the  disease.  Much  the  same  must  be  said 
of  stooping  postures  during  work. 

4.  I  would  say  a  few  more  words  on  the  subject  of  hereditary 
predisposition  to  the  disease. 

That  this  is  a  real  source  of  danger  no  medical  man  would 
deny*  Thus  we  have  seen  inistances  of  families  in  wliich 
almost  every  member  has  died  ctf  the  (lisease,  and  others  in 
which  members  of  the  same  family  living  in  different  and  far 
distant  places,  luive  yet  one  and  all  ultimately  succumbed  to  it. 
In  every  such  instance  however,  so  far  a.s  I  am  aware,  something 
has  been  added  to  tliemere  vulnerability  of  the  persons  attacked, 
either  residence  bi  confined  air,  repeated  attacks  of  cold  or  some 
other  assisting  cause.  And  such  a  tendency  to  contract  the 
disease  can  only  be  regarded  as  a  remote  and  not  as  an  essential 
cause  of  consumption-  There  is  no  need  to  assume  the  existence 
of  a  tubercular  ctmstitution  any  more  than  there  is  to  affirm 
that  there  is  a  diplitheritic  or  typhoid  constitution  when  a 
family  is  unusually  ]>redisposed  to  these  disorders. 

1  knoWj  for  instance,  of  one  family  in  which  six  out  of 
eleven  children  have  died  of  diphtheria,  and  other  members 
have  siifferetl  from  the  complaint.  They  were  not  all  struck 
down  at  the  same  time  or  by  the  same  epidemic,  Init  three 
children  died  in  one  place,  one  at  another,  and  two  in  the 
village  where  the  family  is  now  residing.  Such  a  fatalit}*  as  this 
from  a  particular  disease  means  nothing  more  tlian  a  tendency 
to  contract  it,  and  a  readiness  to  give  way  before  its  attacks. 

It  is,  moreover,  highly  jjrobable  that  heredity  has  much  less 
to  do  with  consumption  thau  is  conunonly  su]>posed.  A  \'ery 
large  i*roportion  of  cases  arise  without  any  ]»nlhi.stcal  family 
history  in  the  past.  Many  healthy  familie^s  leaving  the  country' 
and  coming  t^)  reside  in  crowded  towns  lose  some  members 
subsef|ueutrv  from  consumption.  In  the  army  more  than  60 
|x?r  cent,  of  cases  are  non-lie  red  itar}%  Even  wiien  we  take  the 
thihcult  t^'st  of  statistics  we  find  they  ai-e  apt  to  be  decej)tive. 
Thus  Briquet  found  that  one-third  of  the  consumptive  [witients 
at  a  liojipital  were  horn  of  consumptive  parents  on  one  side  or 
the  other;  l>r.  Quaiu  25  per  cent;  Dr,  T,  G.  Williams  12  per 
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cent*  of  direct  infliieTice,  and  48  per  cent,  of  family  predisposi- 
tion. But  in  these  fi^ires  no  account  is  taken  of  the  influence 
of  externa!  circumstances,  circumstances  that  are  common  to 
all  the  members  of  the  family. 

Again,  there  are  so  many  duaths  from  plithisis  in  the  country 
(as  1  siiid  before,  about  lialf  of  all  the  deaths  between  the  ages 
of  15  an<l  35  are  due  to  this  cause),  that,  without  any  such 
thin  or  as  hereditary  tatnt,  there  would  be  nothing  snr[)ri!<ing 
in  the  fact  that  half  of  the  consxmiptive  patients  have  had 
con s u  11 1  p t i vt?  re  1  ati if s. 

Dr,  Walshcj  the  chief  authority  on  ciiest  diseases  in  this 
country,  obtained  from  hit?!  hosj*it«l  patitiuts  the  result  that 
about  2l>  jier  vent,  came  of  a  father  or  mother,  or  of  both 
parents  similarly  diseased ;  but  in  discussing  the  significance  of 
these  figui^ewSj  he  asks  whether  they  prove  the  reality  of  here- 
ditary influence,  and  decides  that  they  do  not.  *^This  ratio," 
be  sjiys  **  of  2Ji  per  cent,  might  bi%  and  probably  ifi,  no  higher 
than  that  of  the  tnlx'rcuhzed  portion  of  the  population  gene- 
rallvj"  and  he  concludes  that  **much  phthisis  is,  in  each  genera- 
tion, non-hereditar>\'* 

In  any  case  it  is  hi^ldy  probable  that  this  influence  has  been 
greatly  overrated.  If  the  true  c^iLses  of  consumption  are 
avoided,  even  those  who  come  of  a  consumptive  stock  will 
esra[»e  the  hereditary  curse.  As  Louis  says  ('*  Kecberehes  sur 
la  Phthisic,"  p.  532):  "Nous  n'ai'ons  recuelli  aucun  fait  en 
faveur  de  V  heredite  de  la  |>hthisie." 

We  are  now  prepared  to  consider  certain  conditions  that  seem 
to  be  more  essential  to  the  virulent  activity  of  the  micn^- 
organism,  and 

(1)1  would  mention  bad  drainage  of  soils  opon  which  houses 
are  built. 

The  Commission  on  the  sanitary  state  of  the  army  in  1858, 
whose  rejHJrt  I  have  already  qucjtA?d,  combined  as  chief  agents 
two  causes,  and  aftirmed  plainly  that  *"*  the  ravages  committed 
in  the  ranks  of  the  army  by  pulmonary  disease  are  to  l>e  traced 
in  a  great  degree  to  the  vitiatcfl  atmosphere  generated  by  over- 
crowding and  dfticient  ventilation,  and  the  af»sence  of  proper 
Bewertuje  of  barracks.  In  I8<>4  Mr.  A.  B.  Middletcjn  also  caJled 
attention  to  these  two  sources  of  danger  in  a  [japer  read  before 
tile  Hritish  Association  at  Bath,  but  in  an  indtfjiendent  enquiry 
conducted  in  I8B2  in  Massiicliusetts  by  Dr.  Bowditcli,  the 
extreme  imi>ortance  of  dampness  of  soil  as  a  cause  of  oonsump-- 
tion  was  insiHted  upon. 

He  came  to  the  conclusion  that — (1)  '*A  residence  on  or 
near  a  damp  suil,  whether  that  dampness  is  inherent  in  the 
soil  itst^If  or  cauiied  by  |K^rcolatiou  from  adjacent  ponds,  from 
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marslics,  or  spriniGry  soils,  is  one  of  the  primal  causes  of 
consumption  hi  Mussucliusetts,  probaljly  m  New  Eiiglaiiii,  and 
jx)SsiJ>ly  in  otlier  portions  of  the  globe.  (2.)  Cousumptiou  can 
be  checked  in  its  career,  and  possibly,  uay  probably,  prevented 
by  attention  to  this  law." 

SItortly  afterwards,  and  without  any  knowledire  of  Dr.  Bow- 
ditch's  conclusions.  Dr.  Bucliaium,  who  is  now  the  chief  Medicul 
OthctT  to  the  Local  Government  Board,  camo  to  nmcli  the  same 
conclusions  as  the  result  of  an  elaborate  research  into  the 
distribution  of  cousunn>tirni  in  the  three  south-eastern  counties 
of  England  beyontl  the  liniits  of  the  Metropolis, 

HLs  conclusions  are  well  worthy  of  being  quoted  in  extenso — 
they  are  as  follow : — 

(1.)  Within  the  counties  of  Surrey,  Kent,  and  Sussex,  there 
is,  broadly   spieaking,  less    | phthisis    (Le.y  consumption)    among 

Jwpulatious  living  on  [lervjous  soils  than  among  populations 
tving  on  impervious  soils. 

(2.)  Within  the  same  counties  there  in  less  phthisis  among 
populations  living  on  high- lying  [lervious  soils  than  among 
populations  li\^ng  on  low-lying  pemous  soils. 

{H.)  Within  the  same  counties  there  is  less  phtliisis  among 
populations  li \nug  on  sloping  impervious  soils  than  among 
populati(ins  living  cm  Hat  itiipervioiis  soils. 

(4.)  Tlie  connection  between  soil  and  phthisis  has  been 
established  in  this  enquiry — (a)  by  the  exist^^nce  of  general 
agreement  in  phthisis  mortaJity  between  districts  that  have 
common  geological  and  topographical  features  of  a  nature  to 
effi'ct  the  water-holding  quality  of  tlu*  soil ;  (/>)  by  the  existence 
of  general  disagreement  between  districts  that  are  differently 
circumstanced  in  regard  to  such  features;  and  (c)  by  the 
discoverj^  of  pretty  regular  concomitancy  in  the  fluctuation  of 

e  two  conditions,  from  much  phthisis  with  much  wetness  of 

il,  to  little  phthisis  with  little  wetness  of  soil.  But  the 
connection  between  wet  soil  and  phthisis  came  out  last  year  in 
another  vvay,  which  must  here  be  recalled — (tf)  by  the  observa- 
tion that  phthisis  bad  l>een  greatly  reduced  in  towns  where  the 
water  of  the  soil  had  been  artihcially  removed,  and  that  it  had  not 
been  reduced  in  other  towns  where  the  soil  had  not  been  dried. 

(5.)  The  whole  of  the  foregoing  conclusions  combine  into 
one — which  may  now  be  affirmed  generally,  and  not  only  of 
particular  districts — tliat  "  wetness  of  soil  is  a  cause  of  phthisis 
to  the  population  living  upon  it." 

(B,)  No  other  circumstance  C4in  be  detected,  after  careful 
consideration  of  the  materials  accumulated  during  this  year, 
tlittt  coincides  on  any  large  scale  with  the  greater  or  less 
prevalence  of  phthisis,  except  the  one  condition  of  soiL 
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These  results  have  since  been  confirmed  by  Dr.  liaviland, 
and  hy  the  Ret^istrar-Oeiieral  of  St'otlaiid.  In  the  cont'lusions 
drawn  frnni  hrs  map  uf  the  (listributiun  of  phthisii>  in  Eughind 
and  WalfS,  Di\  liaviland  says:  **  Damp,  chiyej  soil^  whether 
Wlonfrintj;  to  the  wealden,  oolitic,  or  cretaceous  formation,  is 
coincidetit  with  a  high  mortality;"  and  the  Kegistrar-General, 
in  his  seventh  report,  remarlvs  that  "  the  tnwns,  village^ 
hamlets,  or  houses  wluch  were  sttuatt-d  at  or  near  undrained 
localities,  or  were  on  ht*avy,  nnp>etTneablt?  soils,  or  on  low-lying 
ground,  and  whose  sites  were  consequently  kept  damp,  had  a 
very  much  larger  number  anti  proportion  of  cases  of  eonsunif*- 
tion  than  ti>\\iis,  villages,  luimlets,  or  houses  which  were 
fvitnated  on  dry  or  rocky  grtmiul,  or  on  light  porous  soils,  where 
the  redundant  moisture  easily  escajK^d." 

The  vapoiu's  that  arise  from  damp  ground,  and  which  make 
their  way  into  houses,  are  often  very  impure,  and  charged  with 
organic  matter  that  may  be  a  suitable  food  for  the  tubercle 
bacillus. 

In  an  address  to  this  Congress,  held  at  Leicester,  the  year 
before  last,  I  gave  the  details  of  an  lutpnry  into  tliis  subject  that 
goes  even  fm'tber  than  those  already  cited — a  contrast  between 
two  populatioos,  one  Ix-ing  on  clay  hinds,  the  other  on  a  hill  of 
sand.  Tlu'  result  was  dt-rived  from  a  ten  years  mortality  table, 
and  was  that  whi-reas  in  this  periwl  there  hud  originated  forty- 
four  cases  per  1,0()(}  iidmbitauts  on  the  clay  lauds,  on  the  sand 
only  one  per  1,000  had  thus  suffered,  and  that  not  one  of  the 
chihlreu  or  females  of  the  population  who  were  constantly 
rt'sidLnit  there  had  contracted  the  disease.  In  this  instance, 
however,  we  had  only  the  influence  of  a  dry  soil  to  deal  with; 

|»eople,  ant 
lave  been  th 
under  other  conditions  is  ver\'  doubtfuL 

Still  it  is  evident  from  the  facts  before  us  that  there  is  a  close 
rehttionship  between  the  condition  of  the  soil  and  consumption- — 
a  relationship  so  close  that<^  as  we  have  seen,  a  residence  on  a 
]Mmms  soil,  under  otherwise  favourabb'  hygienic  conditi<ms,  wnll 
apparently  preserve  the  whole  community  from  tlie  disease. 

It  is  further  noticeable  that  in  thenc  cases  hereditary  predis- 
position made  no  flifferencc  in  the  result.  There  were  present 
in  these  iJLvpulations  many  whose  j^arf  uts  or  near  relatives  had 
died  of  tne  disease,  and  yet  they  dtd  not  contract  it  so  long  as 
tliey  lived  in  the  place,  I  think  it  may  therefore  be  fairly 
assumed  that  in  a  well  drained,  uncontaniinat^Hl  f^nil,  we  have 
one  of  the  means  by  which  consumption  may  be  prevented. 

2*  But  we  still  have  to  considur  the  most  prolific  source  from 
which  the  bacillus  of  tubercle  derives  its  virulence — a  cause 


the  houses  were  those  of  welI-to-<lo  |»eople,  and  were  fairly  well 
vuntilatod.     Whether  there  would  have  been  the  same  immunity 
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without  which  neither  starvation*  nor  exposure,  nor  hard  work, 
not  even  probably  hereditary  predi5{>osition  will  bring  on  coq- 
sumjition.  It  is  a  cause  that  is  eoinnion  to  rich  and  pour,  that 
is  to  he  found  in  all  climates,  in  all  col!ei:tions  of  human  beings, 
and  that  is  only  absent  in  the  places  where  consumption  is  rn»t 
to  be  found.  In  two  words^  it  is  fotfl  af'r,  and  for  the  most  part 
it  is  air  that  has  been  rendered  foul  by  previous  respiration. 

It  is  to  I)r*  McUormack  tlmt  we  owe  the  most  definit*^  state- 
ment of  this  now  well-recognized  ijitluenee,  and  as  he  says, 
"  whL*rever  tliere  is  foid  air  •  ♦  *  ♦  there  we  meet  con- 
sumption, tliLTL'  we  meet  scrofula,  and  an  untimely  death.'* 

His  farther  theory  that  tubercle  is  due  to  "carbon  and  other 
impiuities  inadequately  discbarged  during  the  process  of  respi- 
raticui  "  is  now  not  tenable^  but  his  dt-munstration  of  the  danger 
of  breathing  air  that  Jias  been  breathed  before  is  of  none  the 
less  value. 

Let  me  very  briefly  bring  before  you  the  grounds  for  this 
opinion, 

L  We  have  the  fact  that  increased  rlensity  of  a  population 
means  also  increased  genem!  mortality,  and  esjiecially  increased 
mortality  from  lung  disejise.  The  kite  Dr.  Farr  was  the  first 
to  estjilflisli  this  fact,  and  to  reduce  it  almost  to  a  raathematical 
demonstration. 

In  proportiim  n^  larger  and  larger  numbers  of  persons  are 
attracti'd  to  a  certain  limiteil  area  of  ground,  in  that  proportion, 
ceteris  purtbusj  df)es  the  mortality  from  consumption  increase. 

It  is  true  tbat  we  liave  along  with  this  condition  a  combina- 
tion of  most,  if  not  of  all,  the  other  circumstances  unfavourable 
to  liealth — poverty,  insufficient  food,  low  site  and  often  damp 
ill-constnicted  dwellings;  and  we  might  with  equal  right  select 
any  une  of  these  tilings  as  the  trite  cause  of  the  disease,  but  for 
tlie  strong  fact  that  all  these  things  exist,  in  still  greater  inten- 
sity, in  some  country  districts  of  England,  or  in  the  poorer 
villages  of  Scotland,  along  with  a  very  low  rato  of  mortaUty 
from  consumption. 

'2,  We  have  tbe  evidt'iice,  that  is  now  most  ample,  that  in 
pro[Hirtion  a-s  peojile  are  attracted  to  indoor  »»cc\ipatifin,  and  in 
proportion  to  the  degree  of  closeness  atid  bad  ventilation  of  the 
places  in  which  they  work,  in  that  ratio  is  the  rate  of  mortality 
from  consnm{>tion  increased.  This  fact  was  tirst  demonstrated 
by  Dr.  Greenhow  in  his  statistical  inquiry,  but  it  has  since  been 
fully  continued  by  other  obserw^rs. 

Any  one  who  looks  at  tbe  map  of  the  distribution  of  con- 
sumption in  England  prepared  by  Xir.  Alfred  llaviland,  must  be 
at  once  struck  with  tbe  deejiening  of  colour  that  shows  intensity 
of  disease  in  the  great  indiistriai  centres  of  the  couatr}%     The 
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influence  of  this  cause  is  also  Rhown  by  the  contrast  Let  ween  the 
male  find  female  rates  of  mortality  in  town  and  country  districts. 

In  some  parts  of  England  the  men  are  tlie  chief  workers  at 
iudmir  employments — as  in  Slieffiel<l  and  Binnin^ham  ;  there 
you  And  the  male  rate  the  luifhest;  in  fathers,  as  at  Nottin<?hain., 
Iluddersfiekl,  and  Macclesfield,  the  women  are  most  cm|duye<l, 
and  consequently  they  die  most  numeniusly  of  consumption; 
and  in  |i!aces  tike  Liverpool  and  Manchester,  and  StocK|K)rt, 
where  tfiei-e  is  little  difference  in  the  employment  of  men  and 
women,  tliere  is  also  little  difference  in  the  rat«s  of  mortality 
from  consumption  ;  both  are  high. 

But  tlie  most  strikintT  t^'stimony  is  from  the  relative  death- 
it^s  in  the  two  sexes  in  country  [daces,  such  as  Market  Drayton, 
Bakewell,  Nuneatoii,  Camelford,  i^nd  Pickerin^^  Here,  where 
the  men  are  constantly  out  of  doors,  their  consumption  rate  is 
uniformly  low,  wliile  the  women,  who  keep  tlie  Louse,  die  at  a 
constantly  higher  rate  of  this  disease. 

«1  We  have  the  experience  ^iven  to  us  by  the  records  of  the 
mortality  from  consumption  in  the  British  Army  and  jN'avy, 
and  a  similiu*  history  could  be  tohl  of  the  European  forces. 

In  tiie  exhaustive  report  of  the  Commissions  upon  the 
Sanitary  State  of  the  Army»  it  appeared  that  lunrr  disease  waa 
more  than  twice  a.s  fatal  anion»rst  the  jncked  men  who  formed 
the  army  as  it  was  amongst  tlie  orflinary  civil  population  of  the 
country  (12'5  of  the  former  to  i)-8  of  the  latter). 

They  |K)irited  out  that  in  civil  Hfe*  insuiiicient  clothing,  in- 
surticient  and  unwdiolesome  food,  sedentary  and  unwholesome 
occuj)ati<ms,  and  the  vitiated  atmosphere  of  unhealthy  dwelling, 
all  contribute  to  the  propagation  of  this  class  of  diseases.  But 
in  the  army  it  cannot  he  alleged  that  tlie  clothing,  the  food,  or 
the  nature  of  the  occupation  in  itself,  are  of  a  character  which 
would  justify  the  imput^ition  that  thev  are  among  the  predis- 
j>osing  causes  of  the  excessive  mortality  of  tlie  soldier  by 
pulmonary  disease.  (Re(>ort  of  Commissioners  on  the  Sauit&iy 
State  of  Army,  1858.) 

I  have  ah'eady  given  their  opinion  as  to  the  true  causes  of 
this  contrast. 

4,  I  have  lately  had  occasion  to  examine  into  the  distribution 
of  phthisis  in  certain  districts  of  Manchester  and  Salford,  and 
have  ascertainetl  that  in  every  case  the  parts  of  these  distriets 
most  affect-ed  by  the  disease  are  the  close  courts  and  alleys,  the 
shut-in  streets,  and  esjiecially  the  back-to-back  houses. 

5th  and  lastly.  We  may  take  an  entirely  different  method 
of  proof  and  we  can  show  that  wherever,  in  different  parts  of 
the  world,  there  is  an  abundance  of  fresh  air  in  the  dwellings 
of  the  jxjople,  there  is  to  be  fouud  a  comparative  immuuity 
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from  tbe  disease,  even  though  most  of  the  other  suiroundiuga 
are,  in  a  sanitan^  point  of  view,  almost  as  bad  as  tliev  can  be. 

On  the  whole  I  think  it  may  i>e  regarded  as  fully  proved  that 
the  breathing  of  air  rendered  foul  bj  previous  respiration  is  one 
of  the  conditions  required  to  enable  the  baeillus  of  tubercle  to 
take  root  and  to  grow  in  the  lungs  of  human  beings.  Similar 
evidence  is  also  forthcoming  as  to  its  influence  u^a  animals — 
horses,  cows,  monkeys,  &c. 

It  is  important  then  to  inquire  what  are  the  ingredients  in 
re^ipired  air  that  are  thus  so  potent  for  evil. 

We  can  of  course  ea.sily  answer  for  one  of  them^  and  it  might 
be  supposed  sufficient  to  account  for  all  the  facts  that  have  now 
been  brought  forward.  I  mean  tlie  presence  of  the  tubercle 
lificilhis  itself.  This  must  needs  be  present  in  such  air,  or  the 
disease  would  not  arise.  It  must  come  originally  from  the 
bfHly  of  some  tuberculous  patient.  It  may  have  come  directly 
from  tilt!  Ijreatb,  as  it  has  been  found  in  the  watery  vapoiur 
exhided  from  the  lungs  of  such  ]K'rs«*ns ;  but  it  is  more 
j)robal>ly  mixed  up  with  tlie  dust  in  the  air,  forming  one  of  the 
innocent  looking  motes  that  dance  in  a  sutibeam.  It  niay  have 
been  at  some  time  or  other  derived  from  the  dried  up  excretions 
of  some  |*o*^r  comsumptive,  by  its  inherent  vitality  outliving  its 
victim ;  hut  the  strange  part  of  the  story  is  that  the  micro- 
organism caimot  do  its  work  unless  it  is  assisted  by  tbe  presence 
of  otht^r  im[>arities.  We  cannot  douht  that  tlie  creature  is 
given  out  into  well-ventilated,  as  well  as  into  badly  aerated 
spaces,  and  yet  so  far  as  we  know  it  never  communicates  tbe 
disease  in  the  former  case. 

How  is  it  that  in  the  wards  of  a  consumption  hospital,  or  in 
the  sick  rtmms  of  well-ventilated  houses,  it  never  attacks  the 
attendants  ?  Even  in  the  conhned  dwellings  of  the  puor  direct 
contagion,  in  this  country  at  any  rate,  is  a  veiy  rare  event,  and 
where  drainage  and  ventilation  are  gcKxI  I  have  never  heartl 
of  or  seen  any  case  of  direct  transmissi(m,  even  where  there  has 
been  ample  opportunity  for  breath  tii  infect  breath,  us  in  the 
case  of  husband  ami  wife  or  sisters  sleeping  together. 

So  far  as  we  know  the  only  other  cnm|>onent8  of  expired  air 
tliat  could  have  any  effect  in  enhancing  the  virulence  of  the 
bacilliLs  are  the  carbonic  acid,  tlic  aqueous  vapour  and  tlie 
organic  matter  that  it  contiiins  in  excess.  But  all  these  sub- 
st4inoes  must  be  present  under  the  circnnistiinces  already  spoken 
of,  in  which  there  is  yet  no  direct  transference  of  the  disease, 
llow,  t!ien,can  these  facts  be  reconciled  with  the  overwhelming 
evidence  that  air  rendered  foul  by  respiration  is  one  of  the  most 
powerful  agents  in  producing  consumjition. 

The  explauatiou  given  by  Dr,  Koch  is  (I)  the  need  for  some 
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prelimiiiaiy  injnr}^  to  the  hm^s  in  jiersons  who  are  about  to  act 
the  part  of  hosts  to  these  pai*a.sitic  organisms,  some  deiuidation 
of  the  mucous  merahrane  of  the  lungs,  or  some  injnrv  to  tlie 
elasticity  of  the-^e  organs ;  and  (2)  the  nee<lof  a  plentiful  supply 
of  the  infecting  material. 

The  number  of  these  microbes  contained  in  the  breath,  even 
in  advanced  eases  of  phthisis  is,  as  I  can  testify  from  rejieated 
examinations,  exceedingly  small ;  but,  on  the  other  hand,  the 
dried  sputum  from  such  patients  contains  them  in  enormous 
ouantities.  "  This  sputum  is  not  only  ejected  directly  on  to 
tne  floor,  there  to  be  dried  up,  to  be  pidverised,  and  to  rise 
again  in  the  form  of  dust,  but  a  good  deal  of  it  dries  on  bed 
linen,  articles  of  clot!iing,  and  esiK'ciully  pocket-handixerehiefs. 
which  even  the  cleanliest  of  jiatients  cannot  help  soiling  with 
the  dangerous  infective  material  when  wiping  the  mouth  after 
expeetf»ration  ;  and  this  also  is  subsequently  scattered  as  dust," 

I  am  doubtful  myself  how  far  this  explanation  would  account 
for  the  exemption  of  the  attendants  of  consumption  hospitals 
from  disease,  and  still  more  for  the  immunity  conferred  by 
residence  upon  well-drained  porous  st)ils. 

It  affurds  no  reason  for  the  diminution  hi  the  phthisis  rate  of 
Salisluu'y,  for  instance,  by  one-half,  after  the  introduction  of 

t>roper  drainage,  and  I  am  therefore  inclined  to  believe  that  we 
lave  still  not  attained  to  a  complett^  knowledge  of  the  natural 
histor}'  of  the  microbe,  ami  to  venture  the  hypothesis  that  it 
may  gain  in  \irulenee  by  a  short  sujinn-n  nutside  the  body,  in 
the  presence  of  urganie  compounds  favoural>le  to  its  existence, 
and  contained  either  in  im])ure  ground  air  or  else  in  air  rendered 
foul  liy  respiration  ;  experiments  need  to  he  made  on  this  point. 
In  this  case  the  bacillus  of  tubercle  would  fall  into  the  same 
category'  as  the  micrnbe  of  enteric  fever  and  cholera,  and  whilst 
scarcely  at  all  infect i\e  from  person  to  pei^on,  it  would  gain  the 
power  of  rejiroduciug  the  disease  by  a  sojourn  for  a  shorter  or 
longer  time  in  some  medium  favourable  to  its  develojiuR'nt.  If 
high  tcm|>eratures  are  absolutely  needed  for  its  existence  I  am 
inclined  to  think  that  it  would  find  them  in  some  nook  or 
corner  in  the  common  kitchens  and  living  rooms  inhaliit<id  by 
many  of  the  ]»oor  inhabitants  of  our  towns. 

It  is  possible  that  all  the  comptments  of  expired  air  except 
the  oxygen  may  take  part  in  sustaining  tlie  existence  of  the 
micrtdx'.  I  do  not  know  wdu-ther  the  action  ujKin  it  of  carl»unic 
acid  has  yet  been  ascertained,  but  It  .^eems  j>robable,  from  its 
continued  existence  in  decomposing  Huids,  that  it  is  one  of 
those  bacilli  whose  life  is  fostcivd  by  this  vapour.  We  can  see 
at  once  also  tliat  aipieous  vapours  charged  with  organic  matter 
would  be  eminently  fitted  to  suataiu  its  existence.    The  nature 
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of  the  organic  matter  contained  in  the  breath  is  not  yet  fully 
ascertained ;  it  h  probably  partly  gaseous  and  partly  solid.  I 
have  myself  examined  it  microscopically  in  a  f^ood  many  cases, 
both  in  health  anil  disease,  smd  have  ascertained  tlie  i|iiautity 
exhaled  under  various  conditions.  It  certtnniy  contains  nume- 
rous solid  particles;  some  of  it  simply  disintegrated  orrranised 
material,  some  dried  np  eiiithelial  scales,  and  in  some  diseases, 
as  in  measles  and  whooping  cough  and  phthisis,  the  specific 
organisms  of  the  disease. 

Its  (juantity  is  indeed  ver>^  small,  I  found  that  only  about  0*2 
of  a  gramme  is  excreted  per  diem  by  healtliy  adults,  or  0*4 
gramme  per  metre  of  exjiired  air^  but  this  js  500  times  as  much 
as  Dr.  de  C'haumont  found  in  the  outer  air,  and  when  couderised 
upon  solid  bodies  it  often  forms  a  perceptible  foully  smelling 
film,  and  we  know  further  from  Dr.  Ilannnond's  experiments 
that  it  is  virulently  poisonous^  and  it  would  probably  sustain 
the  hfe  of  the  bacillus,  though  I  am  not  aware  of  any  direct 
experiments  on  this  point. 

We  are  now  in  a  position  to  state  the  measures  tbat  are 
needed  for  the  prevention  of  this  terrible  scourge  of  our 
popuhition,  and  they  may  be  thus  liriefly  enumerated. 

1.  As  far  as  possible  the  disinfection  or  destruction  of  the 
phthisical  exi»ectoration. 

2.  The  discouragement  of  marriage  between  phthisical 
individuals, 

3.  The  prevention  of  irritating  dust^s  in  workshops,  or  at  arjv 
rate  the  adoption  of  means  for  sweeping  them  away  from  the 
mouths  of  workpeople,  as  is  now  almost  universaUy  done  in  the 
w^orksliops  of  Shetheld. 

4.  The  discouragement  of  stooping  or  confined  postures 
during  labour. 

5.  The  better  drainage  of  impervious  soils,  and  the  cleansing 
away  of  all  kinds  of  filth, 

6.  The  provision  of  thorough  ventilation  by  night  and  day, 
not  only  in  worksho[ts,  offices,  wareliouses,  and  factories,  but 
also  in  the  ilvvel lings  of  Initli  rich  ami  poor*  and  in  the  streets 
and  crowded  alleys  in  whicli  they  live. 

By  the  atloption  of  some  such  means  as  these  I  firmly  believe 
that,  in  the  course  of  time,  we  should  see  the  present  frightful 
mortality  from  consumption  gi-eatiy  diminisliL-d,  and  although 
they  conltl  jin^bably  be  only  partially  carried  out,  everv^  eflort 
in  the  right  direction  would  be  rewarded  by  some  im|»rovement 
in  the  death-rate,  not  only  fn»m  consumplioii,  but  also  from 
other  diseases,  and  especially  diseases  of  the  lungs. 
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AN  ADDRESS  TO  THE  WORKING  CLASSES. 
By  Major  Lamorock  Flower, 

SAKITART  ENGINBBB  to  THB  LbB  COM8SBYANOY  BOABD,  &a 


"If  I  wash  thee  not  thou  hast  no  part  with  me" — so  spake 
the  greatest  of  all  teachers,  and  with  humble  reverence  will  I 
endeavour  to  draw  from  His  teachings  the  lesson  which  I  trust 
the  working  classes  of  this  important  and  prosperous  town  may 
learn  from  the  Congress  of  the  Sanitary  Institute. 

Cleanliness  is  a  subject  which  opens  up  ideas  of  almost 
illimitable  magnitude.  It  is  practically  the  \ery  mainspring  of 
our  existence.  It  is  spoken  of  as  being  "  next  to  goodliness,** 
or  as  some  put  it,  "  next  to  godliness " — cleanliness  both 
without  and  within ;  and  how  many  are  the  graces  which  sur- 
round the  cleanly  being  ?  How  great  a  moral  did  Sir  Charles 
Napier  point  when  in  consultation  as  to  the  ''articles"  necessary 
to  be  taken  by  the  men  of  his  army  on  a  campaign,  he  said,  all 
that  a  man  wanted  in  that  way  was  "  a  bit  of  soap  and  a  tooth 
brush  ?  "  He  implied  cleanliness  of  person  to  be  the  order  of 
those  under  his  command,  and  perhaps  it  may  not  be  too  great 
a  straining  of  an  inference  to  imply  by  the  tooth-brush  that 
those  foul  utterances  which  too  often  come  from  the  mouth  of 
man  should  not  be. 

The  Great  Duke  of  Wellington  was  a  cleanly  man.  He  is 
reported  to  have  said  his  best  officers  were  his  greatest  dandies, 
and  he  was  wont  to  give  a  little  lecture  occasionally  on  a  dirty 
button.  Selecting  some  soldier  from  the  ranks,  who  had  pro- 
bably "  skipped  "  a  button  from  his  polishing  performance,  he 
would  say,  "  The  second  (or  otherwise)  button  on  your  coat,  my 
man,  is  dirty  ;  and  what  is  the  consequence  %     You  are  a  dirty 
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man  j  the  compatij  to  which  you  belong  is  ilirty ;  the  battalion 
is  dirty  ;  the  brigude  is  dirty ;  tht'  division  in  wliioh  you  are  is 
dirty.  Egad  I  tlic  whole  British  Army  is  dirty  on  account  of 
that  dirty  button/* 

Now  what  did  all  this  imply  but  cleanliness  necessary  to  well- 
being;  and  attention  to  even  the  smallest  detail  was  not  beneath 
the  touch  of  his  master  inJnd.  Wiio  can  fully  realise  the  value 
of  attention  to  little  things!.  A  little  thought  will,  however, 
make  us  fully  appreciate  its  importance.  Sands  make  the 
mouot4iiu,  momentis  make  the  year;  nothing  is  tou  small  or  too 
iusiguificaut  to  be  overlooked.  We  all  have  our  little  cornel's  to 
fill  in  the  great  scheme  of  life.  A  great  painter,  eminent  for 
attention  to  sninll  matters,  said  tliat  looking  to  tritles  made 
perfection,  and  that  perfection  wivs  no  trifle;  and  He  of  whom 
I  spoke  in  commenniig  this  addre-ss,  said  **even  the  M'ry  liairs 
of  yonr  head  are  ail  numhered."  Cleanliness  in  dress — divss 
suitable  to  station- — is  again  an  important  point.  8hakesj)eare 
said,  **  The  apparel  oft  prtjclaims  the  man,"  and  how  true  is 
this.  What  a  sad  siglit  it  is  to  see  a  gootl  liritish  workman 
alwut  in  rags  and  tatters,  slouching  along — it  may  be  as  the 
Scotchmen  say,  **a  bit  fou ''  into  the  bargain.  Such  a  sight 
always  seems  to  point  to  that  curse,  a  want  of  order.  Order  is 
neaven*s  hrst  law.  The  cleanly  fjerson  is  a  cieatnre  of  order; 
we  never  lind  a  disorderly  |>erson  smart  and  cleanly,  nor  do  we 
ever  see  a  slovenly  uncleanly  person  orderly.  How  invaluable 
is  that  man  or  woman  to  those  who  employ  them  who  bring 
order  and  cleanliness  into  their  daily  tlnty  j  method  is  at  the 
nmt  of  all  their  actions,  and  out  t^f  mctliod  comes  punctuality, 
for  **  Methofl  is  tlie  very  hinge  of  business,  and  there  is  no 
method  without  punctuality.'* 

Cleardiness  in  the  h(mie.  *'  Home  I  there's  a  magic  in  tlie 
word;*'  and  how  do  not  we  working  men — for  I  claim  to  be  a 
working  man  as  much  as  any  of  yon— how  do  not  we  rejtHce 
in  a  cleanly  home,  a  refuge  after  the  toils  of  the  day,  the 
remembrance  of  which  liglitens  our  daily  tiisk  aufl  mukes  the 
work  go  all  the  easier  t  and  Avhat  joyous  homes  may  we  not 
have  where  cleaidiness  "rules  the  roost?"  How  nmcli  lies  in 
the  brightly  polished  metal,  the  bright  blackened  stove,  the 
clean  swept  hearth,  the  bright,  clean  window-pane ;  tfie  win- 
dow-sill, it  may  be,  decked  with  a  few  Howers,  fit  emblems  of 
a  bright  place  within?  And  how  easy  is  all  this  of  attainment. 
The  late  Sir  Josepli  Paxton,  the  great  gardener,  thus 
wrote  on  window  gardening: — ^*  The  cultivation  of  flowers  is 
of  all  amu.^ements  of  mankind  the  one  to  be  selected  and  approved 
as  the  most  innocent  in  itself  and  most  perfectly  devoid  of  injuiy 
ur  auuoyauce  to  others.    The  employment  is  not  ouly  conducive 
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tf>  health  mid  peace  of  mind^  but  probiibly  more  froocl-will  has 
arisen  and  frien<lships  been  tVumdetl  by  tlie  intercourse  and 
communication  co^nect*^d  with  this  [mrsuit  than  any  other. 
The  pleasures  arising;  from  tlie  culture  of  flowers  are  liarmless 
and  pure;  a  streak,  a  tint,  a  shade,  becomes  a  triumph  which, 
though  often  obtained  by  a  chance,  is  seciu'ed  alone  bv  morninnf 
ctnv,  by  everiiii|Li;  cuntiun, and  tlie  vif^jlance  of  days.  It  is  an emjiloy 
which,  in  its  various  ^rnides,  excludes  neither  the  ofinlent  nor 
the  indigent,  teems  with  boundless  variety,  antl  affords  an 
unceasin<^  excitement  to  emulation  without  contention  or  ill 
will.  There  is  no  t>ther  pursuit  alike  calculated  for  jK^er  and 
peasant  in  which  the  distinctions  are  so  trivial ;  for  the  cotta|?er 
may  possess  and  enjoy  the  same  beauteous  rose  or  fra|n*5mt 
mignonette  in  liis  little  plot  or  his  window  that  occupies  a  place 
in  the  garden  of  the  richest.  There  are  few  surer  t-ests  of  a 
happy  home  within  than  the  fiower-decorated  window  and  neat 
kept  garden ;  and  thei-e  is  no  occupation  for  the  leisure  hours 
more  calculated  to  keep  it  so,  or  t^  soottie  the  mind.  It  yields 
pleasure  without  surfeit;  the  more  we  advance  the  more  eager 
we  become."  A  pleasant  picture  tntly,  and  one  whicii,  metliinks^ 
is  already  realised  in  some  Iiomes  in  Bolton,  The  (xreat  Teacher 
often  drew  his  pictures  from  flowers,  and  the  higher  we  grc»w 
in  appreciation  of  order  and  cleanliness  the  more  we  shall  love 
them.      Lady  Blessington  beautifully  writes  :-= 

'*  Flowers  are  the  bright  remembnmcers  of  youth  : 
They  waft  uw  back,  with  their  bbrnd,  odorous  breath. 
The  joyous  hours  that  only  young  life  knows.** 

Let  me,  then,  reconimerul  to  you  windtiw  gardening  as  one 
of  the  evidences  of  *deanliness.  Perhaps  it  may  not  be  out  of 
place  here  to  note  tliat,  to  quote  Lord  Albemarle,  some  years 
since  he  was  attracted  by  a  bright,  |>retty  little  girl,  who  seemed 
to  take  nnich  pleasure  in  caring  for  and  watering  the  flowers  which 
grew  under  a  certain  window  where  he  sat;  it  seemed  to  give 
that  simple  and  becomingly  dressed  little  lady  infinite  pleasure. 
Who  was  she?  The  Princess  Victoria,  now  and  for  over  fifty 
years  our  Queen. 

I  spoke  just  now  of  perfection;  that  should  be  the  aim  of  all 
of  us  working  meiK  What  are  the  essctitials  of  a  g<H.Kl  working 
man?  A  healthy  body,  born  of  cleanliness;  a  healthy  minj, 
naturally  followijig  cleanly  and  orderly  habits;  a  clear  brnin^ 
following  both.     Aim  at  perfection,  let  this  be  your  resolve: — 

"  If  J  weit)  a  cobbler,  it  would  be  my  pride 
The  best  of  all  cobblers  to  be : 
If  1  were  a  linker,  no  tinker  beside 
Should  mend  an  old  kettle  like  me" 
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I  think,  pcrhnps,  I  have  said  enough  generally  as  to  clean- 
linei^s,  and  in  onler  to  ha%'e  that  pleasant  home  we  must  have  a 
hi^althy  house.  There  aiv  certjiiii  essentials  to  this  condition. 
The  iiouse  should  not  he  damp,  and  to  ensure  this  it  miHt  be 
built  on  a  healthy  site;  proper  pro\nt*ioTi  must  he  made  to  pre* 
vent  the  damp  rising  up  the  walls,  and  tlie  dampness  of  the 
earth  rising  through  the  floors;  if  the  soil  be  damp  a  sufficient 
layer  of  coueivte  sliould  cover  the  whole  site,  I  do  not  intend 
to  weary  you  by  going  iln'ougii  all  the  details  of  house  building, 
and  I  will  only  sj>eak  generally.  Another  im|)ortaut  pojtit 
about  a  healthy  home  is  that  no  impure  matter  should  he 
allowed  to  accumulate  in  and  aljout  the  buikling;  there  sliould 
not  be  any  blind  comers  with  the  dust  swept  up  into  them  to 
fester  and  deea}- ;  the  ash  pit  or  recei)taole  shonhl  he  frequently 
emptied,  daily  if  |>ossible.  How  often  do  we  hear  of  **  death  in 
the  dust-bin  r*  The  floors  of  rooms  should  be  scrubbed  at  least 
once  a  week;  in  one  word,  fi'eedoni  from  every  kind  of  impurity 
is  an  absolute  necessity.  Then  there  should  be  abundance  of 
light  in  a  healthy  house ;  no  dark  corners,  giving  a  chance  for 
filth  to  accumulate  unsetm  ;  beHid<s,  plenty  of  liglit  makes  a 
lunise  more  checrfuh  There  should  also  be  a  plentiful  supply 
of  wholesome  water;  cure  should  be  observed  that  the  cistern 
which  supplies  the  drinking  water  does  not  also  directly  supply 
the  wat^r-closet,  if  such  a  thing  exists.  We  require  water  from 
the  first  moment  of  our  existence,  and  it  enters  largely  into  all 
tlie  compounds  of  our  dtuly  wants.  It  should  be  jealously 
cared  for,  and  the  cisterns  or  other  places  for  its  reception 
should  be  frei]ueutly  thoroughly  cleaned  out.  A  very  large 
number  of  *'the  ills  our  fiesh  is  heir  to"  are  due  to  the  use  of 
impure  and  improper  water.  Water,  to  be  really  wholesome, 
sliould  Ije  fii-st  boiled,  then  filtered  througli  some  one  or  other 
of  the  many  media  which  are  provided  for  this  purp«jse. 
Plenty  of  soaj)  and  water  and  an  efficient  application  of  that 
nsefnl  comuKMlity  knowii  as  elbow  grease  will  much  tend  to 
keej>ing  up  a  healthy  home.  If  it  Ix*  possible,  too,  the  wat^er 
supplied  to  a  house  should  be  soft,  not  hard;  cleanliness  may 
then  be  more  readily  attainetL 

Again,  plenty  of  fi*esh  air  should  be  supplied  to  a  house. 
Ventilation  is  nothing  more  than  air  being  constantly  changed. 
Draughts  are  incxeujsalde,  and  by  a  proper  arrangement  of 
opening  windows,  air  may  be  kept  in  motion  without  the  incon- 
venience, annoyances,  and  danger  of  ilraiight*.  Care  should  be 
taken  that  the  chimney  flues  are  always  open  to  assist  in  the 
circulation  of  air,  and  the  j)emieious  practice,  too  commonly 
observed,  of  shutting  down  the  flap  of  a  register  stove  should 
be  abolished.     In  the  morning,  on  rising  from  bed,  open  all  the 
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windows,  turn  clown  the  beds,  and  leave  them  open  to  "  the 
fresh  air  of  mcense-hrwithiii^  mom,"  and  not,  as  is  too  com- 
monly the  practice,  keep  the  windows  shut  and  make  the  beds 
as  soon  as  the  occupants  have  left  the  chaiuher.  There  ou^ht 
not  to  be  any  "  dead  ends  '*  to  passagi-s.  Few  can  over- 
estimate the  value  of  fresh  air. 

It  is  uot  always  missible  to  have  a  bath  rex)ra^  but  conveniences 
for  |>ei  50ual  cleanliness  should  be  present ;  and  anyone  who  i» 
accustumetl  to  the  comfort  of  a  goud  sound  ilaily  ablution  of  tlie 
whole  of  his  bo<ly  will  never  l>e  without  it. 

Cleanliness  in  cookin*^  is  again  a  most  important  point.  A 
pood  houssewife  will  see  that  all  her  cooking  appliances  are 
Kept  in  perfect  order.  There  should  be  ami>lt^  convenience  for 
**  washing  up  ;'*  and  here  let  mo  note  one  fruitful  cause  of 
diaease^the  discliarge  of  sink  wasiliings  direct  to  the  cesspo<jl 
diuin,  or  sewer,  witliout  the  intcrvuntion  of  a  proper  trap. 
All  wastes  from  sinks,  baths,  and  wash-uj)  places  should  dis- 
charge into  the  o^»en  air  over  a  ])roperly  trap|>ed  gully,  and 
not,  as  is  commoidy,  too  commonly,  the  case,  direct  to  the  drain  ; 
the  bell  trap  of  the  sink  being  tiiken  up  and  put  on  one  aide 
thereof  *'  to  let  the  stuff  away  " — a  favourite  form  of  excuse. 

1  will  nut  liere  go  into  the  question  of  prui>er  ventilation  of 
sewers,  or  the  efficient  flushing  thcretif ;  but  these  are  again 
important  |>oints  in  securing  cleanliness.  The  recent  almost 
tropical  weather  has  shown  us  that  sewer  air  escaping  through 
the  street  ventilators  is  by  no  means  pleasant,  and  many  a  person 
has  been  struck  down  by  sickness  from  casually  inlialing  the 
foul  air.  It  is  quite  |M)ssible  to  uoieliorate  this:  1  will  not,  how- 
ever, on  this  occasion  go  intu  the  questitm. 

Sir  John  Simon  says,  "It  is  to  cleanliness,  ventilation  and 
drainage,  and  the  use  of  jierfeotly  pui*e  drinking  water,  that  the 
population  ought  mainly  to  look  fur  safety  against  nuisance  and 
mrection/* 

Some  five-and-twenty  years  since,  when  Lonl  Palmerston 
was  Prime  Minister,  we  suffered  from  a  fearful  visitation  of 
Asiatic  cholera.  It  was  called,  and  justly  so  culle<!,  a  judg- 
ment of  God.  Yes,  a  judgment  on  those  uho  neglect  cleanli- 
ness in  its  widest  sense,  un  those  who  allowed  the  tiltli  of  unr 
towns  to  accumulate  and  ferment  in  cesspcmls,  fuid  ditches,  bad 
sewers,  dust-bins^  and  such  like.  It  was  |>ro|>osed  to  the  Prime 
Minister  that  a  national  fast  day  should  be  appointed,  an<l 
that  by  direct  intervention  of  the  Almighty,  ihv.  evil  might 
Ihj  removed  or  alleviated.  At  tiie  risk  of  much  adverse  criticism 
he  refused  to  entertain  the  request.  He  tuld  pctqde  instead  to 
tnni  to  tlie  wurk  of  sanit^ny  reform,  to  whitewash  their  hou^^s^ 
and  to  clear  away  their  filth. 
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An  old  classic  friWc  tells  us  bow  a  carter,  unable  to  get  his 
vehicle  up  a  hill,  ijuplort^d  Jupiter  for  help,  and  the  carter  was 
told  first  to  put  bis  owu  shoulder  to  the  wheel.  *' God  helps 
tliose  who  help  themj^elves,"  is  a  well-known  and  well-appreciated 
legend. 

Many  eonileinned  Lord  Palmerston  as  being  irreligious  and 
flying  in  the  face  of  Providence,  But  one  at  least  of  the 
clergy — that  grund  muscular  Christifin,  Charles  Kingsley — 
approved,  and  m  tbese  words  publicly  thanked  His  Lordship: 

**  As  a  clergyman  I  feel  bound  to  express  my  gratitude  to 
Lord  Palmerston  for  having  refused  to  allow  a  national  fast 
day  on  the  occa>;ion  of  the  present  reappearance  of  pestilence, 
and  so  having  prevented  fresh  scandal  to  Cbristianity,  fresh 
excuses  for  the  selfishness,  laziness,  and  ignorance  which  pro- 
duce pestilence,  fresh  turning  men's  minds  away  from  the 
real  c^iuses  of  this  present  judgment  to  fanciful  and  sajjer- 
stitioQs  ones.  It  was  to  be  hoped  that  aft,er  the  late  discoveries 
of  sanitary  science,  the  clergy  of  all  denominations  wmuld  have 
felt  it  a  sacred  duty  to  go  forth  on  a  crusade  afrj^inst  filth,  and 
so  to  save  the  lives  of  thousands,  not  nierel}'  during  tlie  pre- 
sence of  cholera,  but  e\^ery  year.*' 

Cleanliness  is  a  positive  necessity,  and  I  trust  that  some  goo<l 
may  follow  from  this  our  Congress  at  Bolton,  I  am  but 
trying  to  te«ch  that  doctrine  which  was  impres«ed  upon  the 
Israelites  of  olfl  by  that  first  great  sanitarian,  Moses,  and  which, 
as  I  before  said,  lie^s  at  the  root  of  al!  our  well  being.  Cleanli- 
ness of  ourselves,  and  of  our  dwellings  and  our  surroundings,  is 
imperative  upon  us  as  one  of  our  duties  to  our  neighbour — not 
the  least  of  our  obligations.  "Wash  and  be  clean''  was  a 
divine  command-  This  is  Saturday  night,  and  I  must  not 
trench  ufK>n  the  province  of  those  who  teach  in  your  various 
places  of  public  wor5hi|j.  I  merely  wish  to  draw  a  moral  from 
the  teachings  of  One  who  "went  about  doing  good,"  and  I  think 
you  will  ijave  no  ditticulty  in  realising  what  that  moral  is. 

Cleanliness  is  next  to  godliness,  and  where  cleanliness  fails, 
absence  of  godliness  soon  follows. 

I  cannot  do  better  than  close  this  address  in  the  word*  of  the 
Grejit  Teaclier  with  which  I  opened  it — ^''If  I  wash  thee  not 
thou  hast  110  part  with  me.'' 
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AN  ADDRESS  TO  THE  WORKING  CLASSES. 
By  a.  Wyntee  Blyth,  M.R.C.S.,  L.S.A. 


In  the  South  of  France  tliere  were  two  neighbouring  vineyards; 
in  the  one,  the  pr<->|i<?rtv  of  Alphonse,  the  vines  WL*re  sickly  and 
diseased;  in  the  otlier,  the  [»r<>|»erty  of  Peter,  the  neh  grapes 
hung  in  heavy  clusters  amid  green  untainted  leaves. 

Said  Alphonse  to  Peter :  **  How  is  it  the  Wight  has  not 
touched  your  vines  !  " 

Peter  rejdied :  "  I  have  sulphured  them." 

*'  Sulphure<l  them  !  "  rejoined  Alphouse  ;  **&o  have  I." 

**  Did  you  do  it  yourself?  ** 

'*  Myself  I     No  ;  have  I  not  hihourers  ?  *' 

*^AhI"  cried  Peter  triumidiantly,  *' there  is  the  reason:  I 
put  my  own  hands  to  the  work,  then  I  was  sure  it  was  done  and 
done  well." 

Self-help,  my  fellow  workers,  is  the  title  of  my  address:  self- 
help  in  the  preservation  of  your  own  henlth  and  in  that  of  your 
families. 

Much  has  been  done  for  every  one  in  this  country :  laws  of 
a  beneficent  eharacltjr  luive  been  pns!=«ed,  enforcing  the  removal 
of  the  more  evident  injurious  conditions  ;  in  most  places  there 
are  hospitals  for  the  infectious  sick;  there  are  elabomte  systems 
of  drainage  and  water  supply.  But  from  all  these  the  people 
themst'lves  will  never  reap  the  full  heiiefit  unless  each  individual 
in  his  sphere,  be  it  small  or  great,  aih»pt.s  as  the  rule  of  conduct 
the  principle  of  self-help.  This  priiicijile  uf  self-help  may  be 
develojied  especially  in  thix'c  directifnis : — 

Self-help  in  the  home. 
Self-help  in  daily  work. 
Combined  or  organised  self-help 

Self-help  in  ifie  home, — Self-heln  begins  in  the  selection  of  a 
Lome*   A  man  lias  generally  some  Kind  of  choice.    If  a  dwelling, 
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on  account  of  some  serious  defect  of  structure  or  position,  lets 
at  a  cheap  money  rent,  it  is  a  di-ar  bargain  and  you  :ire  best  quit 
of  it*  In  the  selection  of  the  plaoe  wln^re  you  lire  to  live  always 
make  good  use  of  three  inspectors  of  nuisances —your  two 
eyes  and  nose  ;  look  out  for  signs  of  rats — rats  as  a  rule  nvean 
bad  drains  ;  examine  the  bjisenient  and  see  the  course  of  the 
8t>il-pipes,  sink-pipes,  and  waste-water  pipes,  and  whether  the 
two  latt^n*  discbar*^c,  as  they  ought,  in  the  rjpen  over  a  trapped 
gully  ;  look  yourselves  to  all  the  traps,  light  a  hit  of  paper  and 
see  if  there  is  an  up-drangbt ;  more  especially  dread  ilirnjjucss, 
as  evidenced  by  stains  on  the  walls;  he  very  suspicious  of  niateh- 
boiurding  in  a  hasetnent — mat  eh -hi  warding  in  nine  cases  out  of 
ten  is  to  conceal  not  to  remedy  dampness.  Of  all  the  definite 
nuisances  to  healtb,  dampness  is  the  one  conceniiug  which  the 
pnjijf  ot"  its  insanitary  ciiaracter  is  the  most  abundant.  Any 
olivious  nuisance  must  be  at  once  removed :  do  not  wait  on  the 
leisure  of  others,  do  it  yt>iirself  if  you  can. 

Twii  families,  Dawdle  and  Siiry,  living  in  the  same  quarter, 
had  their  drains  stop[ied  uj.j  and  tlieir  ha^emeuts  ftoodetl  liy  the 
violent  tbnuderstorni  which  burst  over  the  metroj)olis  a  few 
weeks  back.  Dawdle  j)Ut  Ijis  hands  in  his  pockets  and  sairl  : 
**  It's  the  landlord's  <Itity  to  nustup  tlie  dniin  ;  lie  is  coming  to-ilay 
for  tbe  rent ;  a  good  thing  too,  for  the  stink  is  enough  to  make 
us  all  ill." 

But  the  landlurd  did  not  come  that  da}',  nor  the  next,  and  by 
the  time  the  drain  was  unstopped  Dawdle*s  family,  inchiding 
himself,  were  all  seriously  sick  with  bad  sore  throats, 

Yt^ry  different  was  the  action  of  Sjiry  ;  be  came  home  from 
his  work,  saw  the  state  of  things,  pulled  off  bis  cout,  oj»eued  the 
drain,  cleared  tlie  drain,  washed  the  filtli  out  of  the  basement, 
disinfected  it  with  a  few  petuiy worths  of  carbohc  acid,  and  after 
a  couple  of  hours'  work  bis  house  was  aa  sweet  and  clean  as 
before  tlie  accident.     Self-help  again  I 

**  It  ain't  my  work  to  ch^aii  up  this  yard,"  says  Sally. 

"^'or  mine  neither,"  retorts  Betty.  80  between  the  two 
the  yard  is  left  and  the  filth  accumulates,  to  the  discredit  and 
injury  of  both.  If  the  house  was  on  tire,  think  you  would  these 
two  wrangle  as  to  wlio  should  fetch  the  water  or  fetch  the  fire- 
engiiie  ?  Ah!  preventable  disease,  disease  preventable  by  our 
own  efforts^  is  more  destructive  than  fires  or  railway  accidents, 
even  though  they  be  as  terrible  as  the  Exeter  fire  or  the  Don- 
caster  collision. 

Division  of  responsibility  in  sanitary  matters  is  always  wrong. 
It  is  essential  in  tenemenlf.  houses  that  the  tenants  themselves 
come  to  a  just  agreement  as  to  who  shoidd  keep  the  vards, 
stairs,  and  passages^  common  to  all,  soiled  by  all,  in  a  cleanly 
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state.  I  know  hundreds  of  working  men's  dwelHo^js  where  this 
aiTaiifTcment  is  adopted,  and  the  results  are  most  creditable,  aii<l 
there  are  otlicrs  where*  from  a  want  of  mutual  understanding, 
dirt  is  nut  the  exception,  hut  the  rule. 

In  the  home  it  is  specially  to  women  we  look  to  show  us  what 
self-help  am  do.  It  is  woman  that  makes  our  dull  homes 
hri^htj  with  her  kindly  presence  and  attention  to  little  details, 
triHintj;  in  themselves,  but  of  immense  importance  in  the  agtrre- 
gate»  It  is  her  instinct  of  self-help  that  adorns  the  windows 
with  flowers,  cleanses  floors  ami  walls,  and  has  a  place  for 
everything  and  put^  everything  in  its  place. 

On  the  woman  lies  the  responsibility  of  rearing,  feeding,  and 
instructing  the  vounfj.  Not  the  least  of  lier  duties  is  that  of 
prcjtaring  and  cooking  tlie  food  for  the  family.  Now,  in  the 
matter  of  fimd^  self-help  idlictl  to  knowk-dge  will  prevent  us 
being  infected  by  our  food,  otherwise  what  should  be  nourish- 
ment becomes  destruction.  The  most  essential  matter  is  to 
CfXik  nearly  everything  eaten  or  drank,  and  to  cook  it  well.  It 
is  the  great  (h'scovery  of  modern  times  to  have  found  that  the 
inft'ctious  fevers  are  jiroduced  by  snmll  living  particles  called 
germs;  they  are  very  minute  and  t]uite  invisible  to  the  unaided 
sight,  so  small  that  they  can  hold  a  family  party  on  the  pjint 
of  a  neetlle ;  they  belong  to  a  large  nice,  most  of  whom  are 
perfectly  harmless;  those  that  cause  disease  are  the  wicked 
members  of  the  community.  Their  tenacity  to  life  is  some- 
times very  considerable :  some  will  stand  the  heat  of  boiling 
water  for  a  brief  time,  but  none  will  stand  it  long,  ilany  foods 
and  drinks  may  become  infected  with  disease  germs,  but  milk 
is  s}>ecially  liable  to  this  infection;  sometimes  it  becomes 
injurious  from  beinir  derived  from  a  diseased  cow,  sometimes 
from  being  contaminated  by  a  diseased  person.  It  has  bei*n 
fairly  pnived  that  consumption,  scarlet  fever,  diphtheria,  ty])ht)id 
fever,  ulcers  in  the  mouth,  and  a  few  other  maladies  have  arisen 
from  talking  infected  milk.  In  all  these  cases  the  milk  has 
been  taken  unboiled.  There  is  no  authentic  case  of  injury 
from  l>oiIed  milk;  of  course,  milk  infection  is  only  occasional; 
large  ju^pulations  may  t4ike  unboiled  milk  for  a  considerable 
period  without  injury,  but  the  time  will  come  when  it  shows 
Itself  as  a  dangerous  fluid.  The  old  lady  looked  under  the  be^l 
f«»r  the  burglar  for  twenty  years  and  found  him  at  last.  No 
chemical  test  will  distinguish  healthy  from  diseased  milk,  there- 
fore it  is  a  golden  rule  to  drink  no  unboiled  milk,  and  for  similar 
roasons  the  th*)n»ugh  cmiking,  or  in  liiologicml  language,  the 
sterilisation,  of  meat  and  vegetables  is  most  essential. 

S*'lf'help  in  daily  work. — There  is  no  tnide,  hantb'work,  or 
occupation  whatever  by   which   a   man   earns   his   bread   but 
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what  has  some  special  dangers  to  his  health.  Open-air 
workers  are  liahle  to  be  struck  by  the  hot  sumraer  sun 
or  t4j  be  chilled  by  the  winter's  thimp  and  cold.  Indoor 
workers  have  specially  to  battle  with  all  kinds  of  bad  air, 
causing  many  maladies,  chief  of  which  in  fatality  and  inci- 
dence IS  consumption.  Ccmsomption  is  a  preveutable  disi^ase ; 
recent  researches  have  shown  it  to  be  iutiinately  connecteil  with 
a  little  genu,  a  parasite,  and  it  is  believed  that  this  germ 
adbrres  to  minnt**  particles  of  dust,  and  in  this  way  gets  en- 
trance to  the  lungs  with  the  dust.  Consumption  is  one  of  those 
complaints  the  contagion  of  which  the  j>enpk»  have  been  care- 
fully ami  erroneously  taught  not  to  believe  in  ;  there  is  no 
pretence  at  precaution.  Healthy  husbands  sleep  with  consump- 
tive wives;  children  play  about  in  the  sick  room;  what  is 
coughed  up  from  the  chest  is  allowed  to  be  spat  anywhere,  as 
for  example  on  the  floor  of  a  workroom,  where  it  may  dry  and 
get  converted  into  dust  and  be  breatlied  as  dnst.  Experiments 
have  been  made  with  such  dust,  and  it  has  been  found  to  readily 
infect  animals,  giving  IIkmu  a  disease  of  the  longs  ;  so  there  is 
little  doubt  those  who  have  corisum|>tive  relatives  or  friends 
should  adopt  themselves,  and  cause  to  be  adopted  simple  precau- 
tions ;  such  for  instance,  as  at  night  the  separation  of  the  sick 
from  the  healthy,  and  the  reception  of  what  is  spat  up  from  the 
chest  cm  to  rags  or  paper,  s<i  that  it  can  be  burnt  or  otherwise 
(iestrovL'd.  To  retuini  to  dust,  it  has  been  found  that  mineral 
or  metallic  dust  is  more  injuriotis  than  vegetable  dust;  but  all 
kinds  breatlied  day  by  day  are  a  fertile  cause  of  various  and 
fatal  chest  complaints.  Now,  if  any  of  vou  work  in  crowded 
dusty  nwims,  you  can,  if  you  choose  to  follow  a  bit  of  advice, 
always  breathe  dust-free  air ;  the  ailvice  is  breathe  through 
your  nose  only,  keej)  your  mouth  sliut.  You  will  Hnd  in  this 
Exhiliitlon  a  collection  of  very  ingLniious  respirators,  little  pieces 
of  a[>paratus  which,  by  filtei-ing  the  air  through  cnttou  wool, 
will  iteprive  it  of  dust  and  smoke.  But  the  cavity  of  the  nose 
is  the  finest  respirator  ever  invented  ;  it  is  carpeted  throughout 
with  a  fning  velvet  pfle,  always  moist,  so  as  to  catch  and  ^x 
the  little  particles  of  dust :  the  mouth  for  sj>eaking  and  eating, 
the  nose  for  brt^athing.  Breathing  through  the  mouth  is  a  bad 
habit;  those  of  you  who  have  got  it,  get  out  of  it  as  soon  as 
you  can.  As  for  other  measures  a  workman  shouhl  take  to 
preserve  his  health,  in  their  detail  they  are  as  various  as  the 
trades  themselves,  and  must  not  to-night  detain  us*  I  there- 
fore pass  on  to  consider  what  can  be  done  by 

Combined  self-help  for  Itealtlu-^The  working  men  of  thts 
country  have  comlntied,  have  co-ojjerat^d  for  many  pur|X)ses. 
You  have   co-operated   to  found   great    successful   clubs   like 
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the  Oclilfellows  and  Foresters'  Societies,  dealing  and  man- 
aging very  ably  with  large  sun^s  of  money  ;  you  have  com- 
binea  for  political  and  social  purposes  ;  jou  have  combined 
in  strikes  tor  higher  rates  of  wages  or  to  redress  some  griev- 
ance—why not  combine  for  the  purposes  of  health  t  and 
wliat  l)etter  object,  more  conducive  to  healtli,  is  there  than 
building  yourselves  healthy  homcM  ?  Abolish  landlordism — not 
by  boycotting  or  shooting  your  landlords,  not  b}'  refusal  to 
pay  rent  or  jiny  other  illegal  way,  but  by  becoming  landbtrds 
yourselves,  the  owners  of  your  o>vn  houses.  It  may  be  for  the 
moment  bad  times,  but  these  will  pass;  there  are  years  when 
l>lums  are  scai'<-e,  and  years  when  plums  are  plentiful;  the  good 
wife  makes  her  jam  in  the  jib^ntiful  years,  the  artisan  can  also 
make  his  jam  in  the  |>leutiful  years ;  the  savings  of  ten  men 
for  five  years  might  be  enough  tt>  start  building  a  row  of  small 
houses,  or  a  block  of  houses  whirhever  you  choose ;  perhaps 
much  would  have  to  be  borrowed^  what  matters  i  is  it  not 
better  to  pay  interest  and  capital  under  the  guise  of  rent, 
knowing  that  in  a  certain  numl»er  of  years  the  place  will  he 
yruir  own,  than  pay  rent  which  in  the  long  run  would  buy  the 
whoh-  house  twice  over.  Shouhl  you  build  your  own  houses, 
you  will  build  them  strung,  healthy  and  convenient;  none  of 
the  jerry  buihiing  or  house-grablniig  structures.  I  hojie  there 
will  come  a  time  when  the  governing  bodies  of  your  cities  will 
be  tohl,  we  want  no  model  dwellings  built  by  either  you  or  by 
speculators^  we  belong  to  the  self-help  gang,  and  will  take  all 
such  matters  into  our  own  hands,  and  build  them  ourselves, 

( >ne  hist  word :  the  leading  rule  in  the  social  economy  is  that 
each  man  shjilt  sopftort  himself;  to  do  that  he  must  have  healtli 
and  maintain  health,  and  no  trouble,  no  teni[>erance,  no  exercise 
should  be  spared  to  that  emL  Preventive  meilicine  is  demo- 
cratic ;  it  is  not  alone  for  princes  or  for  the  wealthy,  it  is  for 
the  j)eop]e  ;  and  the  more  the  people  know  of  the  causes  of 
illness,  the  more  will  the  efforts  of  those  who  have  made 
hygiene  thuir  s|>ecial  stuily  be  ai>prcciated  and  assisted.  With- 
out the  contidence,  without  the  assistance  of  the  people,  we 
sanitarians  can  do  but  little — the  full  benetits  of  sanitary* 
gcience  will  only  be  received  when  you  help  yourselves  and 
take  advantage  of  the  work  that  has  been  done,  the  knowledge 
that  has  Ireen  acquired. 
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AN  ADDRESS  TO  THE  WORKING  CLASSES. 
By  Henht  Law,  M.Inst.C.E. 


Fellow  working  men,  for  I  claim  to  be  a  working  man  in  a« 
real  and  full  a  sense  as  any  one  of  you  who  are  here  present 
to-night,  and  I  know  of  no  title  more  honourable  or  more  to  be 
desired  than  that  of  a  working  man. 

A  recent  writer,  speaking  of  working  men,  has  remarked — 
"  They  belong  to  the  ancient  and  honourable  family  of  workers 
— tliat  extensive  family  which  constitutes  the  backbone  of  our 
country's  greatness — tne  common  working  people  of  England." 

The  real  measure  of  the  worth  of  a  man  is  not  the  social  rank 
which  he  may  hold — does  not  depend  upon  the  number  of 
generations  through  which  he  can  trace  nis  descent,  or  how 
many  of  his  ancestors  have  been  known  to  fame,  or  as  the 
possessors  of  wealth ;  but  it  is  — What  has  that  man  done  in 
his  own  person  and  life  to  promote  the  welfare  or  the  material 
progress  of  himself  and  his  fellow  men  ? 

Assuming  this  as  our  gauge,  we  may  confidently  affirm  that 
all  men  who  have  attained  greatness  have  been  working  men  ; 
that  is  to  say,  men  who  have  worked  earnestly  and  continuously, 
either  with  their  hands  or  their  head,  or  with  both,  in  that 
particular  calling  or  occupation  which  the  accident  of  birth  or 
other  circumstances  may  nave  assigned  to  them.  And  we  may 
further  assert  that  in  a  very  great  majority  of  cases  the  greatest 
men,  and  those  who  have  proved  the  greatest  benefactors  to 
their  fellow  men,  those  to  whom  we  owe  some  of  the  most 
important  and  useful  inventions,  have  risen  from  the  humblest 
ranks  of  working  men. 

The  time  allotted  me  this  evening  would  not  suffice  to  allow  of 
my  giving  you  the  names  of  even  a  tithe  of  those  men,  who,  bom 
in  the  most  humble  ranks  of  life,  have  attained  to  greatness  and 
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become  the  benefactors  of  tbeir  fellow  men  ;  amongst  those, 
lunvever,  whose  njimes  will  be  most  familiar  to  you  I  may  men- 
ihm  the  followiiig,  namely:  George  Stephenson,  who  rose  from 
hein^  a  cowboy  camirit*  twopence  a  day,  and  became  the  father 
of  the  loromoti%'e  ami  of  the  existtn*^  system  of  railways; 
Thomas  Telford,  who  rose  from  bein^  a  sliepherd,  to  become  one 
of  the  most  noted  engineers,  the  constructor  of  the  Menai  sus- 
pension bridge,  and  many  other  important  works,  and  was  the 
founder  anil  first  President  of  the  Institution  of  Civil  Engineers; 
•lames  Jirindley,  who  from  an  ordinary  labourer,  became  the 
engineer  of  the  Bridge  water  canal  atuf  many  other  important 
engineering  works  ;  Sir  Richard  Arkwright,  a  name  specially 
to  be  honoured  in  Bolton,  who  rose  from  being  a  barber,  to 
make  the  most  important  improvements  in  the  macliinery  for 
the  manufacture  of  cotton  gooda ;  Samuel  Crompton,  another 
Biilton  man,  whose  fatlier  was  a  small  farmer,  and  who  was  the 
inventor  of  the  spinning-innle  ;  Holvert  Hawthorne,  the  father 
of  the  well-known  Newcastle  engineer,  who  was  originally 
engineer  at  the  same  colliery  at  Dewley,  at  which  George 
Steplienson  was  fireman  ;  Michael  Fara<!ay,  the  chemist,  vvlio 
was  a  bookbinder's  jijiprentice  ;  Sir  Isjiac  Newton,  who  was  the 
son  of  a  widow  with  an  income  of  only  £80  per  year ;  Sir  Hum- 
phrey Davy,  who  wa,s  an  apothecary's  apprentice  ;  Turner,  the 
well-known  painter,  who  was  originally  a  barber;  George  Bid- 
der, the  well-known  engineer,  who  jMjssessed  such  extraordinary 
powers  of  calculation,  and  was  the  sou  of  a  stx>nemason  ;  Jesse 
Hartley,  for  maiiy  years  the  engineer  of  the  Liveqiool  docks, 
who  was  a  working  mason;  Shakespearc,  Burns,  Ben  Jon*on, 
Cook  the  navicrator,  Hugh  Miller  the  geologist,  the  first 
Sir  Robert  Peel,  Jacipiard,  the  inventor  of  the  loom  which 
bears  his  name  ;  Biuiyan,  the  autb*)r  of  the  Pilgrim's  Progress, 
Newcomen,  the  improver  of  the  steam  engine,  Chantrey  the 
scnl]»tor,  Sir  Thomas  Lawrence  the  [minter,  llicliard  Cobden, 
Flaxman  the  Sculptor,  Dr.  Livingstone  the  African  traveller, 
Gainsborough  the  painter,  John  Dalton,  Sir  William  Herschel 
tlie  astronomer,  and  many  other  eminent  men,  wdio  want  of  time 
fiirbids  nie  to  mention,  all  I'ose  from  the  most  humble  ranks  of  life. 
It  may  be  confidently  said  that  nearly  all  the  most  imiKirtant 
and  useful  discovenes  and  inventions  have  been  made  by  those 
who  have  risen  from  the  more  humble  ranks  of  working  men. 
Smiles,  in  his  life  of  George  Stephenson,  remarks, — "  It  is 
certainly  a  striking  and  remarkable  fact  that  nearly  all  that 
has  been  done  for  the  im[)rovement  of  the  steam  engine  has 
been  aceom|dished,  not  by  phih»so|jliers  and  scientific  men,  but 
by  labom'ers,  mechanics,  and  engmemen.  The  steam  en^ne 
was  but  a  mere  toy  until  it  was  taken  in  hand  by  workmen. 
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Savery  was  onginiillj  a  working  miner,  Newcnnien  a  black- 
smitb,  and  liis  pjirtiier  Cawley  a  glti/ier.  In  tbt  han<ia  of 
Wjitt,  tilt'  iiistruiiieiit  maker,  who  (levotetl  almost  a  life  to  tlie 
subject,  tlie  roiitletising  c-ngine  acquired  ^i^rantic  strength  ;  and 
Gt'orge  Stepbeuson,  the  colliery  engineman,  was  certainly  not 
tbe  least  of  those  who  have  a^^isted  to  bring  the  bigb-pi-es&ure 
eutriiie  to  its  jiresent  jxiwer." 

It  may,  I  think,  without  fear  of  contradiction  be  said,  that 
we  owe  our  greatness  as  a  nation  chiefly,  if  not  entirely,  to  the 
hibours  of  uur  working  men. 

Such  being  the  case,  it  becomes  an  interesting  atul  profitiible 
subject  for  enrjuiry  to  ascertain  wiiat  are  those  peculiar  quali- 
ties in  our  working  meu  which  have  h^l,  in  ho  many  instances, 
to  the  attaiinueut  of  such  strikingly  succeHsfiil  results,  and  I 
hope  to  be  able  to  convince  yon  tliat  those  qualities  may  be 
sliovvn  to  be  summed-up  and  exju'essed  by  the  one  word, 
Thrift, 

Now,  *'  thrift  **  is  derived  fix^m  the  verb  to  "  thrive,"  and  to 
thrive  from  the  Icelandic  word  thriHti  to  increase,  and,  acconbng 
to  Johnson,  '*tlirift"  means  **  profit,  gain,  riches  gotten,  state 
of  prospering,"  while  the  verb  to  *'  thrive  "  means  to  "^^  increase, 
prus|>er,  grow  rich^  advance  in  anything  desired." 

I  dare  say,  on  first  hearing  the  word  tlinft,  your  thoughts 
turned  to  the  suliject  of  mtmey,  and  yrai  associated  w^ith  tlie 
word  the  saving  of  money ;  but  I  desire  this  evening  to  direct 
your  attention,  not  so  much  to  thrift  as  regards  money,  but 
rather  as  appbed  to  thrift  of  time  and  health,  hnyih  of  which, 
however,  mean  gain  of  money  and  mati^riat  wealth. 

Now,  while  thrift  of  money  means  frugality,  ecfinoray,  and 
care  in  making  investments,  thrift  of  linu'  means  itulustry, 
jjcrs  event  nee,  and  punctuality,  and  thrift  uf  health  means  that 
tukiiig  care  of  our  bodies  which  leads  to  the  maintenance  of 
health,  energy,  and  unim|mired  powers,  both  of  mind  and  body. 

These  are  the  qualities  which  lead  to  success  in  life,  and 
enable  working  men  to  attain  to  the  position  of  eminence  and 
usefulness  of  whieli  I  have  cited  a  few  examples.  This  fact 
was  expressed  liy  Mr.  Bright  in  addressing  an  assembly  of 
working  men  at  Rochdale  just  forty  years  ago,  wlien  be  said  : 
*'  There  is  only  one  way  that  is  safe  for  any  man,  or  any 
number  of  men,  by  which  they  can  nuuntajn  their  prcseut 
|>osition  if  it  he  a  gotnl  one,  or  raise  themselves  above  it  if  it  be 
a  bad  one,  that  is,  by  the  practice  of  the  virtues  of  industry, 
frugality,  t<Mn[H^rariue,  and  honesty.  There  is  no  ruyal  road  by 
winch  men  can  raise  themselves  from  a  position  wliich  they  ft  el 
to  be  uncomfortable  and  unsatisfactory  as  regards  their  mental 
or  physical  condition,  except  by  the  practice  of  those  virtues  by 
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wliich  tliej  finfl  nnmljers  amonfj^st  them  are  continuallj  advan- 
ciii*j:  and  be'ttcriiig  tliemseh  cs.'* 

The  more  you  study  the  careers  of  such  of  these  eminent 
men  who  have  risen  from  the  ranks  of  labouring  men  as  have 
had  tlieir  Uves  jmhlished,  the  more  convinced  you  will  become 
of  the  truth  of  the  foretTojii<T  statements.  If,  for  example,  we 
take  the  career  of  George  Stephenson,  we  find  it  marked  by  the 
utmost  fnigalitv,  industiy,  and  the  devotion  of  all  his  leisure 
time  to  the  acquirements  of  a  knowledge  of  readin;^,  writing, 
and  mechunic:^,  ami  we  find  him  constantly  en'^aged  in  athletic 
spurts,  [aresenting  a  remarkable  instance  of  thrift  of  money, 
time,  and  health. 

The  early  career  of  the  firm  of  Yates,  Feel,  rfc  Co«,  of  which 
the  first  8ir  Roller t  Peel  and  his  father-in-law^  were  the 
founders,  exhibits  the  same  strd^rno;  instance  of  thrift.  Smiles, 
in  his  *^  Sclf-IIelp,"  narrates  as  follows: — **The  frugal  style  iu 
which  the  partners  lived  may  be  inferred  from  the  following 
incident  in  their  early  careen  William  Yates  being  a  married 
man  with  a  family,  commenced  housekeeping  on  a  small  scale, 
and  to  oblige  Peel,  who  wa.s  sinirle,  lie  a^^reed  to  t^ike  him  as  a 
lodtijer.  The  sum  which  the  latter  first  paid  for  board  and 
lodging  was  only  eight  shillings  a  week,  but  Yates,  considering 
this  too  little,  insisted  on  the  weekly  payment  lieing  inci-easeS 
a  shilling,  to  wbicli  Peel  at  fii-st  demurred,  and  a  difference 
between  the  partners  took  place,  which  was  eventually  com- 
promised by  the  lodger  paying  an  advance  of  sixpence  a  w*cek,*' 

Passing,  however,  from  the  suhject  of  the  thrift  of  money  to 
that  of  timCj  it  is  imfmssible  to  overrate  the  importiuice  uf  tho 
latter-  I  have  already  remarked  that  thrift  ot  time  involves 
industry,  persevenmce,  and  punctuahty.  Indnstry,  not  only 
during  1  he  hours  given  to  the  daily  work,  the  necessity  and 
importance  of  which  is  the  character  and  reputation  which  it 
secures  to  the  wcirking  man  of  an  honest  desire  to  faithfully 
perform  his  duty ;  but  what  I  more  especially  refer  to  as  the 
thrift  of  time  is  the  habit  «>f  devoting  those  leisure  moments, 
which  must  occur  in  the  busiest  man's  daily  life,  to  some  useful 
purpose.  Young  has  t^.*rTned  the  leisure  moments  which  occur 
in  daily  life  the  **  gold-dust  of  time,"  and  such  they  tndy  are. 
There  is  a  well  known  anecdote  of  the  great  tiatnralist  BufTon, 
which  illustrates  this  subject.  Constitutionally  he  was  of  an 
iufhilent  disposition,  but  he  fonned  the  resolution  to  rise  early  in 
order  to  prosecute  his  great  work  on  natural  history-.  Fiiulin^, 
however,  that  the  attraction  of  his  bed  was  stronger  than  hia 
resolution,  he  directed  his  servant  Josefdi  to  cumfnd  him  to 
rise,  promising  him  half-a-crown  for  every  time  tliat  he  made 
him  leave  his  bed  before  six  o'clock,  and  this  Joseph  faithfully 
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dit!,  nntwitb standing  the  remonstrances  and  threats  of  his  mas- 
ter of  imniettiat«  dismissiilj  followed  tin  hoiu'  or  two  after  by 
the  promised  reward ;  and  Buffoii  was  accustomed  to  say  that 
he  owed  to  his  servant  »Ioseph  three  or  four  of  the  vohinies  of 
In?,  work  on  natural  histi>ry. 

The  im|>ortance  of  tln-ift  of  time  will  he  appreciated  when  it 
is  considereil  that  lost  time  can  never  he  recovered,,  it  is  irrevoc- 
ahly  tr^Hie  for  ever,  and  no  sultse<pient  regret  can  ever  recall  it; 
lust  money  may  he  recovered,  evi^n  lost  health  may  sometimes 
be  restored^  hut  lost  time  is  a  loss  which  no  effort  or  exertion 
can  ever  replace.  Such  being  the  case,  it  behoves  every  man 
whose  dt'sire  is  to  succeed  in  life  to  be  specially  careful  to  save 
tliL^  **  gold-dust  of  time  "  which  rnay  fall  to  his  share. 

In  Smiles'  '*  Life  of  George  Stejdienson,"  he  remarks : 
u  Perhaps  the  secret  of  every  man's  bt'st  success  in  life  is  the 
readiness  witli  which  he  takes  advantage  of  opportunities, 
George  Stephenson  was  an  eminent  illustration  of  this  readiness 
in  turning  all  his  time  to  proht,  and  everything  that  he  knew 
to  useful  account.  Every  spare  minute  was  laid  under  contri- 
bution, either  for  the  purpose  of  adding  U>  his  earnings  or  to  liis 
knovvledm'.  The  smallest  frairmeiits  of  bis  time  were  re^jarded 
hy  him  as  precious  ;  an<l  he  was  never  so  haj>py  as  when  im- 
proving them.  He  niissecl  no  opportunity  of  extending  his 
observations,  more  especially  in  his  own  immediate  de[)artment ; 
he  was  always  a ccpiiring  new  facts^  and  aiming  at  impi'ovements 
in  bis  own  calling.  Sometimes  he  failed,  but  bis  very  failures 
only  sened  to  strengthen  bis  hardy  nature,  and  they  eventually 
conducted  him  to  success.** 

Another  most  important  practice  of  the  thrift  of  time  is  the 
haliit  of  ohservation  and  att^»ntion  to  jiassing  circumstances  and 
events.  Hugh  Miller,  the  well-known  geologist,  has  truly 
observed:  *'That  the  training  of  the  mechanic, — by  the  exercise 
which  it  gives  to  bis  observant  faculties,  from  bis  daily  <lealing 
with  things  actual  and  practi^'al,  and  the  close  exiK'rience  of  life 
which  be  actpiires, — hetter  tits  him  for  pi(!king  his  way  along 
the  journey  of  life,  and  is  more  favourable  to  his  growth  a.s  a 
man,  emphatically  speaking,  than  the  training  afforded  by  any 
other  condition.'* 

Perseverance  is  clearly  involved  in  the  thrift  of  time,  for 
nothlntj  can  be  a  more  useless  or  extravagant  waste  of  time 
than  to  engage  m  pursuits,  and  to  abandon  them,  when  only 
partly  accoui | dislied. 

Punctuality  is  not  only  essential  to  the  thrift  of  our  own  time, 
but  is  a  duty  we  owe  to  our  fellow  men,  as  a  want  of  punctuality 
occasions  a  loss  of  other  people's  time  besides  our  own. 

I  pass  on  now  to  speat  oi  the  thrift  of  health,  a  subject  the 
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importance  of  wlilcli  it  is  impossible  to  overrate.  For,  not 
only  will  strict  atteiitioTi  to  sanitary  principles  prolong  your 
lives,  but  it  will  render  those  lives  better  worth  living  for. 

A  very  large  proportion  uf  you  have  to  do  with  niachineiy, 
and  to  such  it  is  not  necessary  to  point  out,  how  essential  to  the 
well  vvorkiug  of  every  machine  it  is,  that  it  should  be  kt^pt 
constantly  in  good  onler,  free  from  grit  and  dirt,  properly 
oiledj  aud  not  jRit  to  heavier  or  roufrher  work  than  that  for 
which  it  was  destijiied ;  and  in  the  case  of  a  steam  engine,  the 
tires  must  bo  fed  with  a  sutlHcient  su|iply  of  proper  fuel  and 
fresh  air,  while  the  boiler  must  have  a  due  supply  of  clean  and 
pure  water. 

But  tlie  human  body  is  a  far  more  delicate  machine  tlian  tlie 
most  debcate  piece  of  macluuery  ever  constructe*! ; — much 
more  debcate  even  than  the  sniallest  and  finest  watt^li,  and  in 
order  that  the  Inmian  l>«.tdy  sludl  be  capable  of  working  to  tho 
greatest  advantage, — to  perft»rm  the  greatest  amount  of  work, 
of  the  best  description,  with  the  least  wear  and  tear,  the  same 
cai"e  and  attention  must  be  bestowed  upon  it  as  is  necessary  iu 
the  case  of  every  other  machine  ;  whilst  to  maintain  the  living 
power  or  energy',  the  human  hotly  nuist  be  suj»p!ieti  with  a  due 
amount  of  fresli  and  pure  air,  and  be  fed  with  a  sufficient 
supply  (if  wholesome  and  i>ro[ier  ftjod 

As  in  the  case  of  the  steam  engine  :  unless  the  fii'e  is  fed 
witii  sufficient  fuel  of  gt>od  tpiality  the  engine  will  not  work 
satisfactorily ;  so  with  the  liuinan  body :  strength  and  the 
power  of  vigorous  action  cannot  be  maintained  without  a  due 
suj)]>]y  of  food  i>f  good  and  wholesume  (juality. 

As  in  the  case  of  the  engine :  if  the  boiler  becomes  covered 
witli  dejiosit,  and  the  moving  parts  clogged  with  grease  and 
dirt,  much  power  will  be  lost ;  so  is  it  also  with  the  human 
body  :  if  through  neglect  and  want  of  care  and  cleanliness  the 
lungs  and  stomach  hecfane  clogged  from  breathing  bad  air  aud 
consuming  unwbtjlesonie  food,  or  if  the  funetii)ns  of  the  skin,  so 
essential  io  perfect  health,  are  checked  throngii  want  of  fre- 
fjuent  washing  and  suitable  cluthing. 

Agtiin,  as  the  engine  will  lose  power  unless  the  boiler, 
cylinder,  and  stt'am-i>liH's  be  kejit  warm  by  being  lagged,  or 
covered  with  some  non-conducting  material,  and  unless  the 
condenser  be  kept  cool,  so  will  your  health  suffer  unless  the 
body  be  maintained  at  the  pmper  temj»erature. 

And,  inasmuch  as  the  meclianism  of  the  human  body  is  ao 
much  nuvre  delicate  and  intricate  than  the  finest  piece  of 
machinery  ever  const ruct*.'d,  5mj  is  it  nn»re  susceptible  to  injury 
and  more  affected  by  want  of  care'  and  [>roper  aud  ooiisliuit 
attention. 
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The  time  allotted  me  is  utterly  inadequate  to  allow  of  my 
describing  to  you  the  mechanism  of  the  liuman  body,  even  wero 
I  competent  to  «!o  so,  which  1  am  not,  and  I  must  tlierefore 
content  myself  with  such  a  general  sketch  as  will  enaljle  yon  to 
understand  Imw  essential  to  the  healtli  and  well-being  of  men 
it  is  to  attend  to  those  sanitary  precautions  which  constitute 
the  thrift  of  health. 

We  may  descrii*e  the  human  body  as  consisting  of  a  frame- 
work of  hone,  termtMi  the  skeleton^  joiiitifd  in  various  parts  to 
allow  uf  fre*.'dom  of  motion,  and  protected  from  injury  by  a 
covering  of  flesh,  which  constitutes  the  main  substance  of  the 
body ;  throughout  this  substance  are  distributefl  cords,  or 
viunclet^  which  are  so  attached  to  the  several  bones  as  to 
produce  movements  in  the  several  parts  of  the  body  by  their 
contraction  ;  in  the  head  there  is  a  central  electric  telegraph 
station,  termed  the  brain,  which  transmits  through  a  system  of 
conductors,  termed  nert'es^  the  desires  of  the  intlividual  to  eiery 
part  of  tlie  body,  controlling  and  directing  the  action  of  the 
muscleSj  and  the  movements  of  tlie  body. 

Now  the  machines  with  which  you  ai'e  familiar  are  con- 
structed at  first  of  their  ftdl  dimensions,  being  incapable  of 
growth,  only  requiring  at  stated  intervals,  the  renewal  of  such 
part-s  as  have  been  worn  or  deteriorated  by  constant  use.  In 
the  human  machine,  however,  up  to  a  cert^iin  age  the  whole 
structure  inci-eases  in  size  or  grojvs^  requiring  a  constant  addi- 
tion of  fresh  materials  to  huild  up  the  various  partes  of  the  body 
to  the  increased  dimensions.  But,  further,  the  materials  com- 
posing the  human  body  arc  not  of  a  pennanent  character,  but 
are  alwavs  beinf^  trraduallv  removed  and  replaced  bv  fresh 
material^  so  that  the  whole  substance  of  the  human  body,  even 
to  the  bones,  becomes  changed  once  in  about  every  seven  years. 

Now  the  machinery  by  which  this  change  of  material  and 
gro'wth  of  the  body  is  produced,  consists  of  an  arrangement  by 
means  of  which  the  food  is  subjected  to  a  combined  mechanical 
and  chemical  process  termed  dia^'stiou,  by  which  the  materials 
suitable  fur  the  reneAval  and  building  up  of  the  several  parts  of 
the  body  are  se|>ai*atei.l,  and  reduced  to  a  liquid  form,  consti- 
tuting the  I'lood, 

Then  witliin  the  body  is  a  wry  beautiful  four-barrel  pump, 
termed  the  hearty  fitted  with  proper  valves,  and  producing  a 

t jumping  action  by  the  alternate  contraction  and  dilation  of  the 
>arrels.  Hy  the  action  of  two  of  the  i»ump  ban-els  the  bloud  is 
distributed  through  a  system  of  pipes,  termed  arteries^  which 
traverse  e\'erv  paii;  of  the  body,  leaving  on  its  way  the  material 
required  for  the  renewal  and  growth  of  the  body,  and  taking  up 
the  effete  or  worn  out  material  which  the  former  is  meant  to 
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replace.  Another  system  of  pipes,  termed  vetns^  receives  and 
collects  tlie  blood  which  has  thus  been  rendered  impure,  and 
return  it  through  two  main  veins  to  the  heart.  The  pure 
blood  as  it  leaves  the  heart  is  bright  red»  while  the  impure 
blood  returned  to  it  is  dark  ptiq^le^  and  it  is  necessary,  before 
it  is  again  circulated  through  the  body,  that  it  should  be  restored 
to  its  original  state  of  purity. 

In  order  to  effect  this,  the  impure  blood  is  conveyed  to  the 
second  two  pump  barrels  of  the  heart,  and  by  them  is  pumf)ed 
through  two  bags,  termed  lunffs^  in  which  it  is  brought  into 
contact  with  air  in  a  very  finely  divided  state,  and  undergoes  a 
process  of  slow  combustion,  by  which  the  whole  botly  is  main* 
tuined  at  the  tem{>eraturc  of  afcout  98  degrees,  which  is  marked 
upon  our  thermometers  as  Mood-heat ;  and  by  tins  combustion 
the  impurities  are  burnt  up,  forming  carbonic  acid  gas,  watery 
vapour,  and  ammonia,  the  purified  blowl  being  changed  from  a 
dark  purf»le  to  bright  red,  and  passing  away  to  the  heart  to  be 
again  distributed  throughout  the  body.  But  in  order  that  this 
process  of  combustion  may  be  efficiently  carried  on,  it  is  neces- 
sary' that  the  Burface  of  the  Imigs  should  not  become  clogged 
with  foreign  matter. 

NoWj  on  an  average,  the  heart  makes  70  strokes  per  minute, 
discharging  at  each  stroke  about  1^  ozs.  of  blood  against  a 
pressure  of  about  4^  lbs.  per  square  inch,  and  consuming  an 
amount  of  energy  in  the  24  hours  of  GOi)  foot-tons,  that  is  to 
say,  600  tons  lifted  to  a  height  of  one  foot* 

As  mechanics,  many  of  you  know  that  a  piunp  which  has  to 
force  wat^r  through  a  considemblc  length  of  pipe,  will  not  act 
satisfactorily  without  an  air-vessel  to  etpialise  the  flow,  and  in 
the  human  pumping  machinery  even  this  is  provided  for  by  the 
pipes  being  elastic,  so  that  the  pulsating  motion  of  the  heart  is 
converted  into  a  nearly  uniform  flow  tlirough  the  arteries  and 
veins. 

The  air  in  the  lungs  having  been  deprived  of  a  portion  of  it« 
ox^^gen,  and  mixed  with  the  products  of  combustion,  namely, 
the  carbonic  acid  and  water,  requires  to  be  changed,  and  this 
is  effected  by  the  action  termed  breathing^  which  consists  in  the 
alternate  expansion  and  contraction  of  the  lungs  produced  by 
the  action  of  the  muscles  on  the  chest.  The  quantity  of  air 
which  is  thus  pumped  into  and  out  of  the  lungs  of  a  grown-up 
person  in  24  hours,  varies  from  400  cubic  feet  when  no  exertion 
is  being  made,  to  900  cubic  feet  in  the  case  of  a  hard-working 
labourer ;  and  it  has  been  calculated  that  the  work  which  has 
to  be  performed  by  the  muscles  in  the  act  of  breathing  amounts 
to  21  foot-tons  in  the  24  horn's — that  is  equivalent  to  the  lifting 
of  a  weight  of  21  tons  to  a  height  of  one  foot. 
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Having  thus  described  to  yoii  the  nature  of  the  macliine 
which  constitutors  the  human  body,  you  will  be  the  better  able 
to  uuderstjuKl  the  conditions  which  are  necessary  to  maintain 
this  machine  in  the  best  possible  workint;  order. 

You  will  immediately  perceive,  that  if  no  less  than  from  400 
to  900  cubic  feet  of  air  are  passed  through  the  lungs  daily, 
unless  the  air  is  pure  and  free  from  dust  or  other  foreign 
matter,  the  hmgs  must  become  clogged  and  their  efficient  action 
be  prevented  ;  and  thus  you  will  understand  the  vast  impor- 
tance that  the  air  which  you  breathe  should  be  pure,  and 
provided  in  sufficient  quantity  to  avoid  the  same  air  being 
breathed  over  a  second  time. 

Again,  you  will  understand,  that  the  blood  must  be  supplied 
with  sufficient  food,  containing  in  the  proper  pro]>ortions  the 
various  materials  required  to  provide  for  the  waste  constantly 
taking  place  in  the  several  parts  of  the  human  body. 

Thus  for  each  day,  the  boucs  will  reijuire  for  their  renewal 
from  half  to  one  ounce  of  mineral  matter,  sucli  as  common  salt, 
and  phosphates  of  lime  and  magnesia ;  for  the  nourishing  of  the 
body  generally  we  require  from  2^  to  4f  ounces  of  nitrogenous 
or  albuminous  food*  such  as  eggs,  meat,  cheese,  milk,  bread, 
ma»y  lentils,  &c. ;  and  for  the  production  of  muscuhir  energy 
I  ruin  13  to  17J  ounces  of  fat  and  carbonaceous  food,  such  as 
butter,  lard,  suet,  sugar,  and  the  starch  of  wheat,  potatoes,  rice, 
peus,  <&€. ;  making  a  total  of  solid  food,  free  from  water, 
rarvnng  from  18  to  23  ounces,  depending  upon  the  greater 
or  less  muscular  labour  which  the  man  has  to  perform. 

Thus  you  win  see,  that  in  order  to  maintain  the  most  perfect 
health,  both  the  nature  and  ([uantitj  of  the  food  should  be 
varied,  acconling  to  tlie  occupation  of  each  individual  person, 
being  increased  in  quantity,  and  especially  in  that  of  the 
carbonaceous  food,  as  the  person  has  to  exert  a  greater  or  leas 
amount  of  muscular  energy — in  otlier  words,  to  perform  more 
manual  labour. 

It  may  be  taken  that  the  total  amount  of  energy  absorbed  by 
a  livincT  man,  wlien  in  a  comparative  state  of  rt^st,  is  about 
2500  toot-tons  in  the  24  hours,  equivalent  to  a  weight  of 
2500  tons  being  lifted  to  a  height  of  one  foot;  and  when 
engaged  in  performing  an  average  amount  of  manual  labour 
the  energ^v  exerted  amounts  to  about  3900  foot-tons,  equivalent 
to  lifting  3900  tons  to  a  height  of  on©  foot. 

Now,  I  have  never  known  a  mechanic  worthy  of  the  name 
who  did  not  take  a  pride  in  the  engine  or  other  machine 
entrusted  to  his  care,  bestowing  all  the  attention  possible  to 
keeping  it  clean,  bright,  and  in  the  best  working  order.  Each 
one  who  I  address  to-night  has  been  entrusted  with  a  machine 
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far  more  perfect  and  beautiful  in  its  design — far  more  delicate 
and  intricate  in  its  mechanism — than  any  machine  constructed 
by  human  hands ;  and  will  you  not  take  the  same  pride  and 
exercise  the  same  care,  in  keeping  and  maintaining  the  machine 
thus  entrusted  to  you  in  the  highest  possible  state  of  preserva- 
tion, and  rendering  it  capable  of  performing  the  largest  possible 
amount  of  work  of  tne  best  possible  description  t  I  feel 
confident  that,  as  true  working  men,  such  is  your  desire,  and 
since  thrift  leads  to  the  attainment  of  that  which  we  desire,  let 
me  commend  to  you  the  practice  of  thrift  in  every  form — ^thrift 
of  money,  thrift  of  time,  and  thrift  of  health,  tet  it  be  your 
ambition,  although  only  working  men,  to  equal  in  real  worth 
the  highest  in  rank  of  your  fellows ;  let  your  constant  desire  be 
the  possession  of  a  wise  head,  a  pure  heart,  and  a  sound  body. 
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CLOSING  GENERAL  MEETING  OF  THE 
CONGRESS. 


The  Closing  General  Meeting  of  the  Congress  was  held  on  the 
afternoon  of  Friday,  September  23rd,  at  the  close  of  the 
Sectional  Meetings.  His  Worship  the  Mayor  of  Bolton  took 
the  Chair,  suj)ix)rted  by  the  members  of  the  Local  Committee, 
and  the  Chairman  and  Council  of  the  Institute. 

Votes  of  thanks  were  passed  to  the  President,  the  Local 
Committee,  the  Judges,  and  others  who  had  been  engaged  in 
the  work  of  the  Congress  and  Exhibition. 

The  following  reports  upon  the  subjects  brought  forward  for 
consideration  at  the  Sectional  Meetings  were  read  by  the 
Senior  Secretaries  of  the  respective  Sections. 


Section  L— SANITAET  SCIENCE  AND  PREVENTIVE 
MEDICINE, 

I  have  the  honour  to  report  that  the  President  of  Section  L,  Pro- 
fessor Bussell  Eejnolds,  opened  the  Section  by  a  scientific,  practical, 
and  comprehensive  address  upon  the  extent  of  E^resent  Knowledge  in 
the  Coutrol  of  Human  Diseases.  The  Medical  Officer  of  Health  of 
this  Borough,  Mr.  E.  Sergeant,  placed  before  the  Section  the  Becords 
of  the  last  ten  years'  advance  in  Sanitation  in  Bolton,  and  Dr.  Livy 
traced  the  History  of  the  Progress  of  Public  Health.  Dr.  Alfred 
Carpenter  introduced  to  the  Section  the  Public  Health  Beports  of 
Sir  John  Simon,  in  two  volumes,  and  drew  the  attention  of  sanitarians 
to  the  works  of  "  Our  Pioneers  **  in  sanitation,  published  by  this 
Institute,  of  which  the  Vital  Statistics  of  Dr.  Fair  was  the  first. 
The  Bight  Hon.  Lord  Basing,  President  of  the  Congress,  seconded 
by  Dr.  Tatham,  Medical  Officer  of  Health  for  Salford,  proposed  "That 
this  Section,  having  heard  Dr.  Carpenter's  address  on  the  publication 
of  the  Beports  of  Dr.  Farr  and  Sir  John  Simon  by  the  Council  of 
this  Institute,  recommend  to  the  Council  that  there  are  many  other 
medical  essays  on  sanitary  subjects  which  at  present  are  only  to  be 
found  in  the  Blue  Books  of  the  Privy  Coimcil  and  the  Local  Govern- 
ment Board ;  the  publication  of  which,  in  an  accessible  form  by  the 
Sanitary  Institute,  would  very  much  further  the  progress  of  sanitary 
science  and  practice."  This  resolution  was  carried  rumine  ecntradieente, 
about  eighty  members  being  present.  Dr.  McKeown  then  read  a 
paper  on  the  Prevention  of  Blindness.    Mr.  B.  E.  Middleton's  paper 
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Upon  the  Sanitary  Registration  of  Buildings  Bill  being  taken  as  read^ 
for  want  of  time,  the  labours  of  the  Section  were  Buccessfullj  brougbt 
t^J*^  close.  JOim  F,  J,   STKES, 

Honorary  Secretary, 


CONrEEENCE  OF  MEDICAL  OFFICEES  OF  HEALTH. 

At  the  Conference  of  Medical  Oflicers  of  Health,  Professor  Corfield, 
the  President,  opened  proceedinga  bj  calling  attention  to  the 
important  portion  and  growing  responsibilities  of  Medical  Officers 
of  Health,  and  their  established  fitness  to  be  charged  with  the  control 
of  the  sanitary  condition  of  dwellings  and  their  surroundings.  Dr. 
Vacher  read  an  important  paper  on  Death-causes  and  their  Classifica- 
tioii,  and  the  President  of  the  Congress  expressed  the  opinion  that 
some  i-efona  was  necessary  in  the  method  of  ascertaining  the  causes 
of  deaths  in  doubtful  cases.  Dr.  Armstrong,  of  Newcastle,  seconded 
by  Dr.  Tatham,  of  Salford,  one  of  the  Vice-Presidents,  proposed  '*  That 
the  Council  of  the  Lislitute  be  recommended  to  consider  the  desiiti- 
bility  of  the  Medical  Officer  of  Health  acting  in  tlie  ca])acity  of 
Assessor  to  the  Coroner  in  all  cases  of  death  in  which  there  has  been 
no  medical  attendant,  or  none  from  whom  a  certificate  of  death  can 
be  obtained  ;  and  that  in  such  capacity  it  shotjid  be  the  duty  of  the 
Medical  Officer  of  Health  to  make  full  inquiry  into  all  cases  of 
suspicious  or  uncertified  deaths."  This  resolution  was  carried  nemine 
contradic^rntf ;  from  twenty  to  twenty-fi?©  persons  being  present.  Dr. 
Kenyon  raised  an  interesting  discussion  upon  the  provision  of  isola- 
lation  for  infectious  cases. 

Dr.  Stopford  Taylor  read  an  account  of  the  work  of  the  Port 
Sanitary  Authority  of  Liverpool,  demonstrating  the  futility  of  the 
old  system  of  quarantine  and  the  value  of  the  present  English  syst-em 
of  inspection  and  isolation.  A  paper  upon  the  Superrisio^  of 
Dairies,  Cowsheds,  and  Milkshops,  nmd  by  the  Honorary  Secretary, 
raised  an  interesting  diseusyiun,  which  elicited  the  opinion  that 
nothing  short  of  th<^  fje jural  notification  of  infectious  disease  would 
sufHce  for  the  protection  of  milk  from  infection.  Dr.  Hope  gave  an 
Account  of  the  fearful  amount  of  typhus  fever  that  prevailed  in 
Liverpool  where  no  notification  of  disease  takes  place,  and  where 
typhus  commits  its  ravages  uncontrolled  :  hundreds  of  cases  occurring 
«very  year.  Dr.  North,  of  York,  one  of  the  Vice-Presidents,  seconded 
by  the  Honorary  Secretary,  proposed  "  That  this  meeting  wishes  to 
direct  the  attention  of  the  Cuuncil  of  the  Institute  to  the  desirability 
of  rendering  the  Conference  of  Medical  Officers  of  Health  (held  for 
the  first  time  at  York)  a  permanent  feature  of  the  Annual  Congreea 
of  the  Sanitary  Instit  ut^^."  This  resolution  was  carried  nanine  contradH' 
c^ute,  about  a  dozen  persons  being  present ;  and  1  strongly  recommend 
the  Council  to  adopt  the  course  suggested.  This  Conference  waa 
moat  successful.  JOHN  F.  J.   SYKES, 

ilomrary  Sectitary^ 
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Section  H.— ENGIXEEEmQ  AND   ABCRITECTUBE. 

I  have  tlie  honour  to  report  that  N(h  II.  Section  was  opened 
by  an  able  addresB  by  Thomaa  llayter  Lewis,  F.S.A,,  President  of 
the  Section,  upon  the  ^^  Sanltnrf/  Planmnfj  of  Tow^ti  and  ViUagts^ 
during  which  he  satisfaetorily  demonstrated  the  right  way  of  kyLng 
out  streets  in  the  near  neigjhbourhood  of  a  statioD,  which  had  been 
most  inappropriately  planned  and  executed  in  a  given  instJince, 

Thanka  were  voted  to  the  President  for  \m  interesting  and  useful 
address,  proposed  by  Lord  Basing  and  seconded  by  li.  Iv,  Freeman, 
iMiJ.B.A. 

Mr.  J,  J.  Bradshaw,  F.B.LB.x^.,  of  Bolton,  read  the  first  paper,  on 
a  sybject  recommended  by  the  Council,  via,,  "  Tht  SanUartj  Condition 
of  Coiimi  FaetoTititr  51  r.  Bradshaw,  in  an  eminently  practical  way, 
entered  fully  into  the  details  of  the  construction^  heating,  and  venti- 
lation of  such  buildings ;  his  own  experience  an  an  architect  having 
specially  fitted  him  for  so  doing. 

The  discussion  was  opened  by  the  Chairman,  and  continued  by 
Messrs.  Eobins,  Ecclea,  Professor  Robinson,  Leach,  Himmons,  Norbury, 
Honeyman,  Field,  Kanson,  Connolly,  Fletcher,  Darley,  and  Sergeant. 
Mr.  Bradsbaw  briefly  replied. 

Mr.  S.  H.  Terry  then  read  a  paper  on  **  Tlie  Water  Supphf  of 
Villafjfg^**  which  was  followed  by  another  paper  by  Mr.  Bobert 
Sutcliff  on  "  Artesian  WtiU  and  Water  ^Supplf/,'* 

Both  papers  were  c!earl  v  and  concisely  written :  the  former  being 
valuable  as  ehowing  the  small  cost  at  which  whoJeBome  water  might 
be  Buppltpd  to  villages. 

The  discussion  of  both  papers  followed,  l^fr.  Bogers  Field  drew 
special  attention  to  the  «jse  of  windmills  in  raising  water,  and  gave 
some  valuable  hints  as  to  the  mode  of  testing  their  working  power, 
and  as  to  the  storage  capacity  of  reservoirs  dependent  on  windmiO 
pumping  for  their  water  supply. 

Messrs.  Henry  I^aw,  Bradshaw,  and  Page  followed ;  the  latter 
eeeking  further  information  as  to  the  purification  and  storage  of  rain 
water,  in  w^hich  he  was  supported  by  the  President;  Messrs.  BAilston 
Brown  and  Eccles  continued  the  discussion. 

>lajur  Lamorock  Flower  then  read  a  lively  pap«r  on  t!ie  **  Fouling 
of  Strramg.^  An  animated  discussion  followed,  in  which  Messrs.  Law, 
Bradshaw,  Dr.  Carpenter,  Bogers  Field,  Wilkinson,  and  ^lacassey 
took  part. 

The  various  means  of  depositing  and  utilizing  sewage  were 
considered,  and  th©  good  and  evil  of  sewage  farms  and  surface 
irrigation  were  discussed. 

Major  Flower  replied,  and  insisted  on  the  importance  of  making 
each  manufacturer  deal  with  his  own  refuse. 

Mr.  Reginald  E.  Middleton  then  read  a  paper  on  "House  Drainage" 
and  urged  the  more  efficient  ventilation  of  public  sewers  and  the 
carrying  out  of  the  axioms  upon  which  all  sanitarian!  agree  m  regard 
to  house  drainage,  as  contained  in  the  report  of  the  Civil  and 
Mechanical  Kngineera'  Societjt  which  formed  the  basis  of  the  paper,  j 
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Mr.  Jobn  Hotaeyroan,  of  Glasgow,  next  read  a  paper  on  ^^The  Size 
of  House  Drains  tJTui  the  Use  and  Mmtse  of  Trapsr  This  was  a  Tery 
original  paper,  and  proceeded  on  the  principle  that  the  air-space  m 
drains  is  usually  insufficitnt,  and  should  be  increased  on  a  plan  of  hia 
own. 

The  di9CU98ion9  on  these  two  papers  were  talcen  together ;  Meesrt. 
Emptage,  Kogerg  Field,  Corhett,  I^ubins,  and  Wilkinson  took  part. 

Wr.  Newton,  Weybridge,  took  the  opportunity,  before  Mr.  Honey- 
man  replied,  to  explain  his  own  views  in  opposition  to  Mr,  Honeyman's ; 
and  broadly  stated  that  air  should  be  excluded  from  fnuled  wat^r  by 
making  arrangements  so  that  the  pipes  should  always  be  full  and 
OTerflowing. 

The  next  paper  was  by  Mr.  Corhett,  on  "  Health,  Comfort,  and 
Economy  in  Coitat/e  Constrxiciion^''  which  provoked  considerable  bene- 
volent interest ;  the  discunsion  was  carried  on  by  the  President,  Mr, 
Bradnhaw,  Canon  Atkinson,  and  Mr.  Coles. 

The  subject  of  Smoke  Ahataneni  was  then  taken  up  by  the  reading 
of  three  exhaustive  papers  by  Messrs.  Fletcher,  Dancan,  and  Orris, 
respectively;  the  discussion  which  followed  was  opened  by  Mr.  Colea, 
and  continued  by  Messrs.  Head,  Col.  Winder,  liowat^un,  Nicholson, 
Darley,  Ijeach,  Freeman,  Lee,  Wilkinson,  and  Ncott. 

The  Chairman,  in  winding  up  the  debate,  remarked  that  they  had 
not  lefk  the  debate  where  they  had  found  it,  because  an  important 
recommendation  had  been  forwarded  to  the  Council  of  the  Institute 
that  they  should  appoint  a  committee  to  investigate  and  report  on 
rival  claims,  and  recommend  such  appliances  as  were  found  to  be  most 
suitable. 

Two  valuable  contributions  to  the  literature  of  the  subject  were 
put  in  by  the  veteran  sanitarian,  Edwin  Cliadwick,  viz.,  one  on 
"  Sanitarif  Sewage  and  WaUr  Supply"  the  other  on  "  TTie  Sanitary 
Condition  of  Water  Supplies,*' 

The  proceedings  of  Section  II.  then  terminated. 

EDWAUD  COOKWORTJIY  BOBms, 
Ilmwrary  Secretary^ 


Section  in.— CHEAIISTRT,  METEOEOLOOY,  AND 

GEOLOGY. 

Section  IIL  met  in  the  Council  Chamber  of  the  Town  Hall, 
Bolton,  at  10*30  a.m.,  on  Friday,  23rd  September,  and  Mr.  Rogers 
Field,  Vice-Chairman  of  the  Council  of  the  Institute,  introduoed 
Dr.  August  Duprd,  F.R.8.,  as  President  of  the  Section. 

Dr.  Duprd  then  delivered  an  interesting  address,  dealing  generally 
with  the  Chemistry  of  W^ater  and  Sewage ;  entering  into  a  consider- 
ation of  the  poUntion  of  W^ater  Supplies,  and  of  some  of  the  methods 
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in  use  for  the  detection  and  estimation  of  such  pollution.  He 
advocated  the  colle<^tion  of  standards  in  respect  of  certain  constituents 
of  water,  for  different  districte ;  and  made  several  valuable  reinarka 
in  connection  with  the  treatment  of  sewage. 

The  Preeident's  address  was  listened  to  with  much  attention  by  a 
fairly  good  audience. 

On  the  motion  of  Mr.  Bogers  Field,  seconded  bj  Mr.  Gass,  a  vote 
of  thanks  to  Br.  Duprc  for  his  address  was  unanimously  carried. 

Dr.  Percy  Frankland  read  a  paper  on  **  The  Application  of  Ba<:- 
teriology  to  questions  relating  to  Water  Supply."  The  author 
dealt  more  especially  with  the  value,  from  a  sanitary  point  of  view, 
of  the  estimation  of  the  Dumber  of  micro-organiflms  of  all  kinda  in 
water,  as  compared  with  the  detection  of  pathogenic  organisms. 

Dr.  Louii4  Parkes  read  an  able  paj>er  on  Water  Analyais*  in  which 
a  number  of  important  points  were  raised. 

A  discussion  on  both  these  papers  took  place,  in  which  Dr. 
Alfred  Carpenter,  Messrs.  De  Eance,  Pendlebury,  ^lacaseey,  Dr. 
Dupr^  (President),  and  Mr,  Cassal  (Hon.  Sec.)  took  part.  Dra. 
FrankJand  and  Parkes  having  replied,  Mr.  J.  H,  Haldane  read  a 
Btriking  paper  on  "  The  Sources  and  Hygienic  Significance  of  the 
Impurities  of  the  Air  of  Buildings  and  SeMers,"  The  paper  wa« 
illustrated  by  several  tables  of  results.  In  the  discussion  which 
ensued,  Dr.  Parkes,  Dr.  J.  Martin,  Dr.  Camelly,  Dr,  Dupre  (Presi- 
dent), and  Mr.  Haldane  took  part. 

Mr.  C.  E.  De  Ranee  read  a  paper  on  "Underground  Water 
Sypplies."  Several  points  of  local  interest  and  general  importance 
were  very  ably  dealt  with  in  this  paper.  The  following  gentlemen 
took  part  in  the  discussion  :  Mr,  Eccles,  Mr.  H,  Crook,  of  Manchester, 
Mr.  Tiddeman  (Vice-President),  and  Dr,  Dupre  (President).  Some 
valuable  observations  on  the  paper*  of  Messrs,  Haldane  and  De  Ranee 
were  contributed  by  Mr.  E.  Cbadwick,  C.B.,  who  regretted  his  inability 
to  attend. 

The  discussions  on  the  papers  of  Drs.  Frankland  and  Parkes  and 
of  Messrs.  Haldane  and  De  Rancc,  would  have  been  mtich  longer 
had  time  permitted ;  a  far  greater  numljer  of  points  having  been 
raised  than  could  possibly  be  dealt  with  in  the  time. 

The  time  for  closing  the  meeting  having  arrived,  the  President 
announced  that  the  papers  of  Messrs.  J,  Collins  and  O,  8,  Jonea 
were  taken  as  read.  The  Vicar  of  Bolton  proposed  a  vote  of  thanks 
to  Dr.  Dupre  for  his  conduct  in  the  Presidential  chair  of  the  Section : 
this  was  seconded  by  Mr.  Henry  Law,  and  carried  unanimously,  and 
the  work  of  the  Section  tormioated. 

CHARLES  E.   CASS  A  L, 

HanMrary  Secretary* 
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REPORT  OF  THE  JUDGES  OF  THE  EXHIBITION, 
BOLTON,  1887. 


"Wo,  the  undersigned,  the  Judges  appointed  by  the  Council,  beg 
huxe  to  ret^ornmend  to  the  Coiiuci]  the  following  distribution  of 
Medals*  and  Special  Certificates,  and  of  Certificates  of  Merit. 

Exhibits  which  havo  already  received  Medals  nt  the  previous  Ex- 
hibit ioria  of  the  Institute  are  exclndetl  from  awards  of  Medals,  but 
those  Exhibits  to  which  a  second  Medal  would  otherwise  t>e  awarded 
i*eceive  Special  Certificates,  and  these  are  distinguished  in  tbe 
following  list  by  asterisks. 


ICBDALS  ANB  SPECIAL  CERTIFICATES. 
CLAS8   I,— CONSTEUCTION   A^SB  MACHINEEY. 

BoiTLTON  A  Co.,  iMiJiheth,  for  Peto  Fii^proof  Flooring. 

Fcix,  W".,  Lfeih,  for  Ctjrrujjjttted  fStcel  Tyre. 

(jiiKKNALL  &  Co.,  MfittcJitatef%  for  Steam  Washer. 

Ma>'love,   Alliott,  FfiiEH  &  Co.,  Nottingham^  for  Johnston's 

Dryer. 
BoTitWKLL,  W.,  Bolton^  for  Power  Knitting  Machinery. 

CLASS  II.-SE\\T5IiAGE  AND  WATER  SUPPLY, 

DouLTON  &  Co.,  Lambeth^  for  Self-adjusting  Joint  for  Stoneware 
Pijies. 

•  HisAJ^'s  Dry  Cjx.>8fiT  Co.,  MaTtchester,  for  Dry  Earth  Cloi*et  without 

beparator. 
IsTUftNATioNAL  Watkr  AND  Sewage  PufiiFiCATiOK  Co*,  London^ 
for  Material  for  Filtering  Water, 
■  Mokeell's  Saxitaby  Company,  Manchester,  tor  Morreirs  Cinder 
JSitYing  Ash  Closet. 

•  WuiTE,  \V.  P.,  &  Co.,  Londmt,  for  Nidiolk'a  Soot  and  Salt  Closet. 

CLASS   IIL— HFATING,  LIGHTING,  AJVD  VENTILATING. 

Bennis,  E.,  Bo!ton,  for  Smoke  Preventing  Mechanical  Stoker  and 
Camel  Furnace. 

Elliott,  EoiirN-soN  k  0l5EY,  ManchutiTy  for  Welsbach's  Incan- 
descent Gas  Burner. 

•  KiHKUAM,  J.  &  W.,  Bolton,  for  the  Blackman  Air  Pro|)eller, 
ViCABSi,  T.  &  T.,  Liverpool  and  London^  fur  Mechanical  Smoke  Pre^ 

venting  Stoker  and  Furnace. 
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CLASS  lY.— PERSONAL  HTGIENE,  POODS,  FILTERS, 
AND  DISINFECTANTS. 

BuRBouQHa,  Wellcome  &  Co.,  Lmtdon^  for  Digestive  Permente  and 
Invalid  Food  Preparations. 

♦  CoNBTAjeTi^E  BitOH.,  BoUoH^  for  Jaeger's  Sanitary  Clothing. 
Galloway,  J.,  Bdim,  for  Plant  for  Aerating  Mineral  AVat<»r8. 
IIaslam,  Lewis,  Bolton^  for  Kershaw's  Cellular  Cotton  Pabric. 

A  Magnetic  Filter  Cowtakt,  London^  for  Spencer's  Magnetic  Filter. 

•  Ma>loye,  Alliott.  Fbyee  &  Co.,  AWii'w*?Aar«,  for  WashiDgtou 

Lyon's  Steam  Disinfector. 
Tatlob's  Cabinet  Maki^sg  ant>  Upholstebt  Wahehousb,  Bolim, 
for  Cliorlton'i  Invalid  Iron  Bedstead  with  Wire  IMattress, 

CLASS  v.— MISCELLANEOUS    ARTICLES    OF    S.VNITAEY 
INTEREST  NOT  INCLUDED  IN  THE  ABOVE  CLASSES. 

Galloway,  J.,  Solttm^  for  "  LigLtning"'  Fire  Extincteur. 
Haslam,  J.»  BoltoH,  for  **  Reality  "  lland  Fire  Eitincteur, 
LoviJJoXD,  J.  W*,  iialisburi/f  for  Tintoniet<?r* 


^ 


CESTTFICATES  OP  KEBIT. 
CLASS  L^ CONSTRUCTION   AND  MACHINERY. 

Galloway,  J.,  BoUm,  for  Gun  Metal  Boiler  Fittings. 

Galloway,  J.,  Btdton,  for  Sight  Feed  Lubricator. 

Gregbon,  J.,  Bnhon,  for  Rt^movable  Rain-water  Pipe. 

Hjsmbby  &  Co.,  Mamht^iici'  ami  Lnndon^  for  *' Tbrough-colour " 
Linoleum. 

HiNi>LE,  Norton  &  Co.,  Oldham,  for  "Acme"  Door-Check  and 
Spring. 
A  Sanitahy  Dr'^  Lime  Co.,  Booth\  for  Sanitary  Dry  Lime. 
B  Tiiosipsox,  M.,  &  Co.,  London,  for  Magnetic  Oxide  Paint. 

Wbight  ifc  Co.,  Lctidon,  for  Fireproof  Fixing  Blocks. 

CLASS  U.— SEWTERAGE  AND  WATER  SUPPLY. 

CuEBDEN,  R.,  Bolton,  for  Morrison's  Spray  Iiavatory. 

d'EimEN,  R.,  Bolton^  for  Sbanka's  ** Imperial"  Lavatory. 

Clebbun,  R.,  BdUni^  for  Shanks'a  *'R!eliable"  Water-waste  Pre- 
venter. 

Cl^RBEy,  R.,  Bolton,  for  Shanks'a  *•  Tubal "  Wash-out  Closet, 

DouLTOjf  &  Co.,  Lambeth,  for  Stoneware  Safety  Pipes,  in  Long 
Lengths. 

A  Theae  were  exMbited  at  Tork,  but  tha  tetting^  wis  not  completad  in  time 
for  tliB  Jaat  report. 

11  This  was  exhibited  at  Leicester,  but  the  testing  was  not  completed  in 
time  for  the  last  report* 
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ANNUAL  REPORT  OF  THE  COUNCIL 

FOB    1887-8, 


Tita  Eleventh  Annual  Eeport,  which  the  Council  now  submit,  Has 
thia  special  feature  of  intt^rest ;  that  on  account  of  the  anticipated ' 
amalgamation  with  the  Parkes  Museum  it  will  probably  be  the  last  le* 
port  of  the  Coimcil  of  the  Sanitary  Institute  as  at  present  constituted* 

The  Anniversary  Meeting  w'as  held  in  the  Parkes  Museum  on 
July  14th,  1887.  The  chair  was  taken  by  Sir  Douglas  Galton,  k.cb., 
p.B.a,,  who  presented  the  Medals  and  Certificates  which  had  been 
awarded  to  the  successful  Exhibitors  at  the  Exhibition  at  Tork  in 
1886,  and  an  address  was  given  by  Dr.  G.  V.  Poore,  on  **  The  Short- 
cominga  of  some  Modern  Sanitary  Methods." 

The  Congress  was  held  in  the  town  of  Bolton^  under  the  prest-^ 
dency  of  the  Right  Hon.  Lord  Basing,  f,b.8.  Unfortunat-ely  an 
important  strike  which  prevailed  in  the  Umm  at  the  time  considerably 
interfered  with  the  pecuniary  success  of  the  meeting.  There  vreni' 
present  seventy-five  Members  of  the  Institute;  and  one  hundred 
and  seventy  tickets  were  taken  by  Associates  of  the  Congress* 

The  Sanitary  Authorities  of  Manchester,  Salford  and  other  towns, 
appointed  deputations  or  representatives  to  attend  the  Congress, 

Many  interesting  subjects  were  brought  forward  in  the  varioua 
Sections,  a  full  report  of  which,  with  the  papers  read  and  the  dis- 
cuaaions  upon  them,  will  be  found  in  the  forthcoming  ninth  Tolume 
of  the  Transactions. 

The  Conference  of  Medical  Officers  of  Healthi  which  was  held  in 
connection  with  the  Congress  for  the  first  time  at  York,  wai 
repeated  and  further  developed  at  Bolton,  a  whole  day  being 
devoted  to  the  papers  and  discussions.  These  Conferences  have 
been  well  attended*  and  have  proved  to  be  a  very  satisfactory  addi- 
tion to  the  work  of  the  Congress. 

The  Exhibition  was  held  in  the  new  Drill  llaE,  to  which  a  special 
Annexe  was  added. 

Cookery  Lectures  were  given  each  day  in  the  Exhibition,  and  also 
dt^monatrations  of  Butter  making  and  other  Dairy  work. 

The  Exhibition  was  open  twenty-nine  days,  and  was  visited  hj 
about  twenty-seven  thousand  persons.    There  were  on©  hundred  and. 
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twelve  Exhibitors,  The  Judges  awarded  six  Medals,  ei^ht  Special 
Certificates,  and  tiiirty  Certificates;  the  Special  Certificates  being 
awarded  to  exhibits  which  had  received  medals  at  previoua  Exhibi- 
tioD8  of  the  Institute.  Pifty-sk  Exhibits  were  deferred  for  further 
practical  trial  and  testing.  The  resiilts  of  these  trials  will  be  re- 
ported at  the  Anniversary  Meeting  in  July,  when  the  Medals  and 
Certificates  will  b©  presented. 

Two  Examinations  of  persona  desirous  of  qualifying  for  the 
appointments  respectively  of  Local  Surveyor  and  Inspector  of 
Nuisances  were  held  in  June  and  November.  In  June  Beventy- 
aeven  Candidates  presented  themselves,  nine  for  the  former  and 
sixty-eight  for  the  latter  Examination.  The  Examination  extended 
over  two  days,  being  partly  written  and  partly  oral.  Four  Can- 
didates were  certified  to  he  competent,  as  regards  their  Sanitary 
knowledge,  to  discharge  the  duties  of  Local  Surveyor,  and  forty-four 
to  discharge  thode  of  Inspector  of  Nuisances.  In  Noyember  sixty- 
two  Candidates  presented  themselves,  eight  as  Local  Surveyor  and 
fifty-four  as  Inspector  of  Nuisances.  Three  Candidates  were  certiiied 
to  b©  competent,  as  regards  their  Sanitary  knowledge,  to  discharge 
the  duties  of  Local  Surveyor,  and  thirty-one  to  diacharge  those  of 
Inspector  of  Nuisances,  The  total  number  of  Candidates  —  one 
hundred  and  thirty-nine — is  a  lai^ger  number  than  that  recorded  in 
any  previous  year. 

Many  of  the  Candidates  have  derived  much  benefit  from  the 
coiirses  of  Lectures  arranged  by  the  Parkes  Museum,  which  are 
al^-ays  well  attended. 

Since  the  Institute  was  first  established  twenty-two  Examinations 
have  been  held,  and  four  hundred  and  eighty-four  Candidates  have 
been  examined.  Forty-nine  have  passed  the  Examination  for  Local 
Surveyor,  and  two  hundred  and  seventy  that  for  Inspector  of  Nuisanoes. 

During  the  year  the  two  volumes  of  **  Pubhc  Health  Beporta,"  by 
Sir  John  Simon,  e.cb.,  were  publii^hed  by  the  Institute.*  Six  hundred 
and  twelve  persons  entered  their  names  as  Subacribers  to  the  work, 
which,  however,  has  not  at  present  paid  the  cost  of  publication,  the 
expenses  having  been  unexpectedly  heavy  and  a  lai^  number  of 
copies  being  still  on  hand. 

*  NoTK.^The  Council  wi»h  to  acknowledge  the  fact  ^t  1^  Editor, 
Dr.  Seaton,  sacrifloed  a  valuable  set  of  reports  in  the  preparation  of  this  work. 
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AlOrCTAL  llEPoaT   OF   COITKOIL. 


Thei-e  is  a  continuous  demand  for  the  volume  of  "Vital  Statiatie^/ 
by  Br.  Farr,  w!iich  was  published  more  than  two  years  ago:  and 
during  the  year  forty  copies  of  the  work  have  been  sold.  A  profit  of 
nearly  ^90  has  at  present  resulted  from  this  publication,  Heavy  as 
the  expenses  have  been,  and  there  still  remain  over  two  hundred 
copies  on  hand, 

A  Special  Committee  was  appomted  by  the  Council  to  consider 
Bills  relating  to  sanitary  matters  introduced  into  Parliament,  and 
on  their  recommendation  the  Council  decided  to  take  the  following 
action  with  regard  to  Billn  introduced  lastt  Session :  to  petition 
against  the  Bill  for  the  better  Sanitation  of  Houses  in  the  Metropolis, 
and  against  the  Sanitary  Eegistration  of  Buildings  Bill,  which  were 
withdrawn  or  rejected;  to  petition  in  favour  of  the  Water  Com- 
panies' (Regulation  of  Powers)  Bill ;  and  of  the  Bill  to  Ee^late  the 
importation,  manufacture,  and  sale  of  Butter  Substitutes,  which  were 
both  passed ;  and  to  take  no  action  with  regai'd  to  the  Rivers*  PoUu* 
tion  Prevention  Act,  1876,  Amendment  Bdl  and  the  BOl  for  the  better 
Prevention  of  the  Fraudulent  Sale  of  Oleomargarine,  which  wera 
withdrawn.  With  regard  to  the  BiUa  introduced  this  Seasioa,  the 
Council  decided,  on  the  recommendation  of  the  Committee,  to  petitioa 
agaimit  the  Architects  and  Engineers  B*»gistration  Bill,  which  baa 
been  withdi-awn,  and  alao  against  the  Sanitary  Registration  of  Build- 
ings Bill. 

The  Council  having  been  informed,  in  October  last,  that  the 
Kensington  Vestry  had  requested  the  President  of  the  Local  Govern- 
ment Board  to  bring  in  a  Bill  to  provide  for  compulsory  notificatioa 
of  infectious  diseaees,  addressed  a  communication  to  the  Board,  for- 
warding copies  of  the  resolution  of  the  Council  in  support  of  tbii 
reijuest.  The  Council  also  wrote  to  the  Metropolitan  Asylums  Board«  ( 
and  to  the  several  Vestries  and  District  Boards  in  the  Metropolis^ 
requesting  that  they  would  be  pleased  to  support  the  Keusingtoa 
Veatry*B  apphcation  to  the  Local  Government  Board.  In  re8poQB9 
to  this  communication,  several  of  the  Vestries  and  District  Boards 
reported  that  they  had  taken  or  were  about  to  take  action  in  the 
matter,  as  suggested. 

The  Council  sent  at  the  same  time  copies  of  a  resolution  to  thd| 
Local  Government  Board,  the  MetropoUtan  Asylums  Board,  and  tbo 
several  Vestries  and  District  Boards  of  Works,  expressive  of  their 
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satijffaction  in  observing  the  effiirts  recently  made  by  the  Asylums 
Board  to  facilitate  the  admission  oi  infectious  cases  to  their  hospitals 
by  removing  patients  ypon  the  application^  not  only  of  Sanitary 
Officials,  but  also  of  duly  qualified  Medical  Practitioners,  without  the 
intervention  of  the  Poor  Law  officiala. 

Subsequently  a  Bill  entitled  Public  Health  (Prevention  of  Infec- 
tious Disease,  &c.%  was  brought  in  by  ^Ir.  Hastings  and  other  private 
members,  and  was  ordered  by  the  Housf  of  Commons  to  be  printed  on 
20th  March  last.  It  is  drawn  in  the  terms  of  the  Model  Clauses  of 
the  Select  Committee  on  8anJtary  Ki^gulations,  and  is  described  as  a 
Bill  to  amend  the  Public  Health  Act,  1875,  so  as  to  make  further 
provision  for  the  Prevention  of  Infectious  Diseases,  and  for  other 
purposes.  Essentially  it  ia  a  Bill  to  provide  for  Compulsory  Notifica- 
tion of  Infectious  Diseases,  but  as  drawn  will  not  apply  to  the 
Metropolis,  The  Council  have  decided  t+i  petition  Parliament  in 
favour  of  the  principle  of  the  measure. 

A  deputation  was  appointed  by  the  Council  to  attend  the  Inter- 
national J^anitary  CoJigresa  at  Vienna,  and  in  conjunction  with  the 
Parkea  Museum  and  the  Society  of  Medical  Officers  of  Health  an 
invitation  was  given  to  the  Congress  to  hold  its  next  meeting  in 
Ix^ndon,  The  invitation  was  accepted*  but  the  meeting  will  not  take 
place  until  l^^Dl,  on  account  of  a  somewhat  similar  Congress  and 
Exhibition  proposed  to  bo  held  in  Paris  in  1889. 

The  Council  have  had  under  consideration  the  question  of  the 
Federation  of  the  various  Sanitary  Societies  of  (he  United  Kingdom, 
which  was  suggested  by  the  Manchester  and  Salford  Sanitary  Asso- 
ciation. In  view  however  of  the  anticipated  amalgamation  with 
the  Parkes  Museum,  tlie  Council  consider  that  it  is  not  desirable  to 
take  any  action  in  the  matter  at  present. 

A  loyal  a^ldi-ess  of  congratulation  was  forwarded  to  Her  JIajesty 
on  the  occasion  of  her  Jubilee,  and  was  graciously  acknowledgt^d. 

It  is  with  much  regret  that  the  Council  have  to  report  the  deaths 
of  Dr.  Lory  Marsh,  who  rendered  vahiable  assistance  in  the  forma- 
tion of  the  IiJMtituto  and  acted  as  its  Registrar  for  several  years,  and 
of  Prof,  de  Cbauinunt,  who  bad  been  a  higLly-valued  memb*?r  of  the 
Council  since  the  foundation  of  the  Institute,  and  for  a  period  acted 
aa  its  Chairman.     Th«  Council  feel  that  the  death  of  so  able  a  teacher 

Sanit&ry  ijcience  ia  a  serious  loss,  not  only  to  the  Institute,  which 
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will  great  1 J  miss  his  services  as  an  Examiner  and  a  Judge  of  th© 
Exhibitions,  but  also  to  the  whole  of  tbe  sanitary  world,  in  which  he 
was  80  well  known  and  respected.  The  Council  also  record  with 
regret  the  deaths  of  Prof.  Gaetano  Pini  (Hon.  Foreign  Associate), 
of  A.  Denison  (Fellow),  and  of  Sir  B.  N.  0*  Hamilton,  k.c.b,.  Sir 
"William  McArtbur,  k.c.m.g.,  and  A,  Harland  (Members). 

During  the  jear  1887  there  were  elected:  one  Fellow,  twenty-six 
Members,  and  twenty-two  Associates,  being  the  largest  number 
elected  in  any  year  since  1880.  The  roU  of  the  Institute  comprised, 
at  the  close  of  1887  :  ninety  Fellows,  one  hundred  and  ninety-nine 
Membera,  eighty-one  Associates,  nine  Subscribers,  and  twenty-eight 
Honorary  Foreign  Associates ;  making  a  total  of  four  hundred  and 
aeren. 

The  retiring  Members  of  Council  are:  Charles  E.  Cassal,  F.c.a., 
p.i,c,.  Prof,  F.  De  Chaumont,  m.i>.,  f.r.s.  (deceased),  T.  Orme 
Dudfield,  M.D.,  W*  Eassie,  c.b.,  f.o.b.  (resigned),  W.  Horton  Ellis, 
F^B.MET.soc,  and  Edward  Pritchard,  m.iwst.c.e. 

The  foUowing  gentlemen  have  been  nominated  by  the  Council  for 
election  at  the  Annual  Meeting  to  fill  the  racancies  thus  created  j 
R.  W.  Peregrine  Birch,  mjnstx.e.,  Henry  C,  Burdett,  F.8.8^  B. 
Bnidenell  Carter,  F,K.c.a.,  Director-General  8jr  Thoa.  Crawford,  k.cb., 
M.D.,  James  Mansergh,  m.inst.c.e,,  and  the  Hon.  F.  A.  B.  Russell. 

The  Eight  Hon.  Lord  Braye,  who  has  held  the  office  of  Treasurer 
of  the  Institute  since  1879,  has  expressed  a  wish  to  resign,  as  he  lives 
so  far  from  London  that  he  is  unable  to  take  any  active  part  in  the 
work  of  the  Institute.  The  CtiuncO  have  nominated  Inspector- 
General  R.  Lawson  for  election  as  Treasurer. 

During  tbe  year  Lectures  and  special  Demonstrations  were  given 
in  the  Parkes  Must^um.  ^lembers  of  the  Institute  had  the  privilege 
of  attending  them  and  of  using  the  Library. 

With  reft^rence  to  the  proposed  amalgamation  of  the  Institute 
with  the  Parkes  Museum,  the  Council  regret  that  the  application  to 
the  Privy  Council  for  the  grant  of  a  Charter  was  not  acceded  to ; 
but  arrangements  are  now  nearly  completed  for  incorporating  the 
combined  societies  under  the  regulations  of  the  Board  of  Trade. 

By  Order, 
741,  Margaret  Street,  E.  White  Walus, 

16th  May,  1888.  Santiary, 
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ADDRESS 

By  FiiOFESsoR  W.  H.  Corfield,  M.A.,  M,D,,  Oxon. 


CHAIBMAJI    OF   COUNCIL. 


Read  at  the  Annual  Meeting,  May  16th,  1888, 


As  the  Institute  is  bow  about  t^  be  incorporated  with  tbe 
Parkes  Museum  and  to  begin  a  new  phase  of  its  existence,  I 
think  that  it  may  not  be  inopportune  if  I  place  before  voii  a 
short  nhumf.'  it?  the  work  it  Inis  achieved.  Tlie  Sanitary  Insti- 
tute was  founded  in  tbe  year  lH7i>,  because,  as  stated  iu  the 
Keport  published  in  the  Journal  of  the  Leamington  Exhibition, 
*' The  increasing  importance  attached  to  Sanitary'  Science,  and 
the  recogiU!?ed  position  it  is  assuming  in  the  public  mind^ 
appeared  to  tbe  promoters  of  tlie  Sauitary  Institute  fully  to 
justify  tbe  fonnatiitn  of  a  National  Society,  tbe  object  of 
wliicb  should  he  to  devote  itself  exclimveli/  to  the  advancement 
of  all  subjects  bearing  upon  Public  Health/* 

Tlie  Meeting  for  tlie  tuundution  of  the  Institute  was  held  at 
St.  James's  Hall  on  the  15th  Juh>  187(>,  under  the  Presidency 
of  Ilis  Grace  the  Dnke  of  Northumberland,  who  has  thus  been 
tbe  President  of  the  Institute  from  its  very  commencement. 
At  this  meeting  the  two  following  resolutions  were  passed  :  — 

1.  *' That  in  the  opinion  of  this  meeting  the  Sanitary  con- 
dition (jf  this  country  is  still  very  unsatisfactory,  and  thai 
furtlier  legislation  is  necessary  with  a  view  t^j  its  improvement; 
and  that  for  the  purpose  of  collecting  and  imparting  inforum- 
tion  upun  all  matters  c«»nnected  with  tbe  subject  of  *  Public 
Health,'  a  Society  he  now  formed  to  be  st}'le<l  *  The  Sanit^iry 
Institute  of  (ire^at  Britaiiu'" 

2.  *'  Tliat   tbe    gentlemen   whose   names   are    appended    bo 
juested  to  act  as  a  Counnittee  (with  jiower  to  a^Ul  to  their 

number)  for  the  purpose  of  carrying  out  the  previous  resohitiun, 
and  of  reporting  to  an  adjuurned  public  meeting  to  be  held  iu 
the  second  week  of  October  next/' 
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T!ie  Committee  appointed  under  the  second  resolution  pre- 
pared an  important  report  on  the  proposed  functions  of  the 
new  Institute,  divi<Jing  their  report  into  five  Sections, 

Section  L  provichnl  for  *'The  examination  of,  and  granting 
certificates  of  comjietence  to,  Lociil  Surveyors  and  lusfiectors 
of  Nuisances."  LTnder  tliis  heading  the  Committee  advised 
that  at  first  the  examinations  shouhl  be  lield  in  London  only, 
but  sug^sted  *^the  desirability  of  instituting  local  examinations 
as  soon  as  suitable  arrangi^ments  could  be  made." 

Section  11.  comprised  "  Matters  relating  to  Medicine  in 
connection  with  Public  Health,'*  Under  this  lieading  the 
Committee  suggested  that  the  Institute  should  "  take  such 
steps  as  may  be  within  its  power,  through  its  branches  or 
otherwise,  to  obtain  a  eomph;te  registration  of  sickne^ss,  especi- 
ally of  zymotic  disease " ;  they  also  advised  that  the  Institute 
*'  should  endeavour  to  secure  the  services  of  Medical  men 
especially  qualified  to  give  lectures  on  subjects  relating  to  t!ie 
prevention  and  spread  of  disease  "  ;  also  that  relations  should 
t>e  established  with  Medical  Officers  of  Health  with  the  view 
of  assisting  them  in  the  discliarge  of  their  duties. 

Section  IIL  refeiTed  to  **  Matters  relating  to  Chemistry  in 
connection  with  Public  Health,'*  and  pro\^dedthat  the  Institute 
ghould  be  prepared  Uj  investigate  the  chemical  aspects  of  pro- 
cesses for  the  treatment  of  sewage  or  of  nuisances  from  factories, 
&c.,  and  to  furnish  reports  on  such  processes  for  fees  to  be  fixed 
by  the  Council.  This  section  moreover  provided  that  "The 
Institute  should  not  undertake  any  analysis  or  other  work  which 
may  interfere  with  the  private  practice  of  Chemists,  EngineerSj 
or  other  professional  men,  but  should  confine  itself  to  giving 
infonnation  and  advice  on  questions  of  public  interest  submitted 
to  the  Council  and  approved  of  by  them." 

Section  IV.  treated  of  ^*  The  form  of  Constitution  most 
desirable  for  the  Institute."  The  Committee  consitiered  that 
it  was  not  desirable  at  the  time  to  a|iply  for  a  Charter  of  In- 
corporation, as  the  work  of  the  Institute  could  go  on  for  a  time 
very  well  without  it,  as  the  examinations,  if  successful,  would 
add  considerable  weight  to  the  application  for  a  Charter  at 
some  future  time,  and  as  the  Committee  considered  **  that  as 
the  Institute  progresses  the  points  wliicii  the  Charter  should 
embrace  will  be  better  understood  than  at  present,"  The  In- 
stitute was  to  consist  of  Annual  Members  paving  one  guinea 
aufl  Life  Members  paying  ten  guineas,  and  to  be  governed  by 
a  President,  Vice-Presidents,  and  a  Council  of  twenty-four 
Members,  one-third  of  whom  were  to  retire  annually  but  to  be 
ehgihle  for  re-election.  Country  and  District  Associations  and 
Societies  of  Medical  Officers  of  Health  were  to  be  invited  to 
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affiliate  tliemselves  to  tlie  Institute.     A  Library  of  reference 
was  to  be  formed,  and  donations  of  books,  &c,,  were  invited. 

Section  V.  proA^ded  for  "  The  establishment  in  London  of 
an  Exhibition  of  Sanitarj'  Apparatus  and  Ajipliances/'  This 
Exhibition  was  to  be  of  a  permanent  character,  the  contents  to 
be  carefully  arranged,  classified,  and  htbelled.  It  was  proposed 
to  charge  rent  to  the  Exhibitors  for  the  space  occupied,  and  a 
catalogue  was  to  be  published  as  soon  as  possible.  This  report 
was  unanimously  adopted  at  a  public  meeting  held  on  the  14th 
March,  1^77»  and  the  first  Council,  with  Dr.  B.  W.  Richardson 
as  Chairman,  was  subsec|ucntly  appointed  to  carry  it  into 
effect. 

It  will  be  noticed  that  the  holding  of  Congresses  was  not 
mentioned  in  the  report  as  one  of  the  objects  of  the  Institute ; 
nevertheless,  one  of  the  first  things  done  by  the  new  Institute 
was  to  hold  a  Congress  in  Leamington  in  1J:J77  under  the  pre- 
sidency of  the  Chairman  of  Council;  this  Congress  was  a  success, 
and  a  number  of  valuable  communications  were  brought  before 
it.  Unfortunately  no  official  arrangement  was  made  by  the 
Institute  to  publish  the  transactions  of  the  Congress,  of  which 
the  only  record  is  the  Journal  of  the  Leamington  Congress  and 
Exhibition,  edited  by  Dn  Lory  Marsh,  the  Registrar  of  the 
Institute,  a  volume  wliicli  it  is  now  almost  impossible  to  jirocure, 

A  Congress  has  been  held  every  year  since,  with  the  exception 
of  1881,  in  which,  on  account  of  the  Medical  and  Sanitary 
Exhibition  in  connection  with  the  International  Medical  Cou- 
gn^ss  in  London,  it  was  not  consldurud  desirable  to  hold  a 
Congress  of  the  Institute.  An  Exhibition  of  Sanitary  Appli- 
ances has  been  held  in  connection  with  each  Congress,  and  the 
greatest  possible  pains  have  been  taken  by  the  Judges  to 
ascertain  by  practical  testing  the  value  of  the  exhibits,  so  as  to 
make  the  awards  of  Medals  and  Certificates  a  trustworthy 
guide  to  the  jjublic.  A  list  of  these  Congresses  will  be  found 
on  pages  31  and  32  of  the  last  volume  of  the  Transactions 
(Vol.  VIII).  There  can  be  no  doubt  that  the^e  Congresses, 
and  the  Exhibitions  connected  with  them,  have  been  an  iinpor* 
taut  means  of  stimulating,  and  of  interesting  the  public  in, 
sanitary  work  throughout  tlie  Kingdom. 

The  Examinations  for  Surveyors  and  Inspectors  of  Nuisances 
recommended  by  tire  orimnal  Committee,  were  commenced  in 
October,  1*^77,  at  which  Examination  theiv  were  eight  candi- 
dates, five  of  whom  obtained  Certificates.  At  tlie  second 
examination  in  February,  187^',  there  were  seven  candidates, 
five  of  whom  obtahied  Certificates.  Three  Examinations  were 
held  in  1878,  and  two  in  each  subsequent  year.  The  numl>ers 
of  the  candidates  applying  continued  small  luitil  1^84,  when 
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tliey  suddenly  jiimpetl  to  iifty,  hin-iii^  been  only  twenty  in 
1883.  From  that  time  they  liave  rapidly  increased,  until  in 
1887,  as  stilted  in  tlie  report  which  has  just  been  read*  no  less 
tlian  one  hundred  and  tbirty-niiie  candidates  ])rosented  them- 
selves, of  whom  eighty-two  satisfied  the  examiners.  These 
Examinations  have  supplied  an  important  want,  and  the  Certili- 
eates  of  the  Institute  are  becoming  highly  valued  by  candidates 
for  the  posts  of  Local  Surveyor  and  of  Inspector  of  Nuisances. 

It  has  not  been  found  practicable  to  carry  out  tlie  i*lea  of 
holding  the  Examinations  elsewhere  than  in  Jjondon,  chiefly  on 
account  of  the  impossibility  of  getting  a  sufficient  uimiber  of 
the  examiners  to  attend  elsewhere. 

At  the  Extraortlinary  General  Meeting  of  the  Institute  held 
on  December  12th,  1878,  the  *' Basis  of  tlie  Constitution  of  the 
Institute/'  and  the  "  Objects  of  the  Institute  "  were  defined 
(see  Transactions,  Vol.  VI IL,  pp.  1.*^  to  16).  By  the  Basis  of 
f'onstitutifm,  the  Institute  was  defined  as  consisting  of  Fellows, 
Mt'ml)ers,  Associates,  and  Subscribers  ;  the  Method  of  Election, 
and  all  Fee.s  payable,  and  a  variety  of  other  details  were  settled. 
It  was  provided  that  ^^^  Medical  Officers  of  Health  and  medical 
men  holding  certificates  in  Sanitary  Science  from  any  Univer- 
sity or  Medical  Corporation,  shall  be  entitled  to  be  nominated 
as  Meml>ers  of  tlie  Institute  witliont  admission  fee,"  and  that 
*' all  persons  who  have  passed  the  Examination  and  received  a 
Certificate  for  Local  Surveyor  from  the  Institute,  shall  by 
virtue  of  having  so  passed,  become  Members  of  the  Institute 
upon  the  payment  of  five  guineas  (without  annual  subscription) 
in  addition  to  the  fee  paid  for  the  Examination ;  *'  and  that 
'*  all  persons  who  have  passed  the  Examination,,  and  received 
the  Certificate  for  Insj>ectt)r  of  Nuisances  from  the  Institute, 
shall  by  virtue  of  having  so  passefl,  become  Associates  of  the 
Institute  upon  the  payment  of  three  guineas  (without  annual 
subscription)  in  addition  to  the  fee  paid  for  the  Examination." 
It  was  provided  also  tliat  **the  Institute  shall  be  governed  by  a 
President,  Vice-Presidents,  and  a  Council  of  twenty-four, 
consisting  of  Fellows  antl  Members  of  the  Institute,  of  whom, 
not  less  than  twcntliirds  shall  be  Fellows.  The  Council  shall 
be  chosen  by  the  P^ellows  and  Members.  One-fourth  of  the 
Council  sliall  retire  annually,  and  shall  not  be  eligible  for 
re-election  for  one  year":  thus  ensuring  the  admission  of  **new 
blood  "  to  the  Council.  Power  to  elect  Hononirv  Members, 
Honorary  Foreign  As^sociates,  and  Corresponding  Jlembers,  was 
given  to  the  Council.  The  objects  of  the  Institute  were  to  be 
the  "advancement  of  Sanitary  Science,  and  the  diffusion  of 
knowledge  relating  thereto*';  the  Examining,  and  granting 
Certiticates  of   competency  iu  Sanitaiy  knowledge   to   Local 
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SiiTvejors  and  Inspectors  of  Nuisances ;  tlie  holding  of  Con- 
gresses, and  Exhibitions  of  Saiiitaiy  apparatus  and  a(>pliances; 
the  taking  of  steps  '*  to  obtain  a  complete  registration  of  sick- 
ness, especial )y  of  preventible  disea.se;'*  ana  "the  formation 
of  Classes  for  Technical  Instruction  in  Sanitary  Science,  and 
tlie  formation  of  a  Ijibnirv.*'  Subsequentiy  the  present  Bye- 
Laws  were  iirejiared,  and  unanimously  approved  and  adopted 
at  the  Annual  Meeting  on  Way  2Mif  1870. 

Ordiirary  meetings  in  London  were  organised  by  the  Council 
in  1J581,  and  at  these  several  important  i>apers  were  read  and 
interesting  discussions  resulted,  but  for  various  reasons  these 
meetings  have  for  some  time  ])ast  been  abandoned  j  at  no  lOstant 
date,  however,  it  will  probably  be  foiuid  advantageous  to  hold 
such  meetings  again. 

At  the  ordinary  meeting  on  July  24th,  1883,  the  subject  of 
**The  Compulsory  Notification  of  Infections  Disease"  was  dis- 
cussed, the  Council  having  thought  it  desii-able  to  ascertain  the 
facts  on  this  subject  and  having  requested  me  to  jirepare  a 
paper  on  it,  A  series  of  questions  was  sent  to  the  iledical 
Officers  of  Health  of  each  of  the  to\\Tis  in  which  compulsory 
notification  was  in  force,  and  the  result  was  tliat  the  evidence 
was  very  strongly  in  favour  of  such  compulsorv^  notification. 
The  Coimcil  has  recently,  as  menticmed  in  tlie  rt^poii,  decided 
to  petition  in  favour  of  the  principle  of  the  bill  now  before 
ParHament  for  this  purpose.  In  connection  with  this  subject 
I  mny  mention  that,  in  January,  18H2,  at  the  re((uest  of  the 
Royal  Commission  ajjpointed  to  enquire  into  the  Small-Pox 
and  Fever  Hospital  Accoinniodation,  the  Council  ih'ew  up  a 
luimber  of  recommendations,  including  "Suggestions  as  to  the 
size  and  arrangements  of  the  wards*  the  general  construction, 
size  and  isolation  of  Small-Pox  and  Fever  Hospitals,  an'tinge- 
ments  for  ambulance  conveyance  of  Patients,  and  tlie  est^iblish- 
ment  of  Convalescent  Buildings."  These  recommendations 
were  laid  before  the  Koyal  Commission  by  the  Chairman  of 
Council  (the  late  Professor  de  Clianmont),  who  explained  at 
leiigth  the  views  of  tlie  Council  on  the  matter. 

i  must  not  orait  to  mention  the  munificent  ]>rize  of  £200 
given  by  the  Rev,  Wyatt  E<Igell,  for  an  essay  on  *'The  Range 
of  Hereditary  Tendencies  in  Health  and  Disease'*  j  this  valuable 
prizu  was  awarded  by  the  atljudicators,  the  late  Dr.  \^^  Farr 
and  Dr.  B,  VV.  Richardson,  to  Mr,  George  Gaskoin,  M.R.C*8, ; 
nor  the  sj>ecial  medal  offered  by  Dr.  B.  W.  Richardson  eadi 
year  for  an  exliibit  selected  out  of  the  entire  Kxhrbition,  and  to 
be  awarderl  in  case  of  pre-eminent  merit  only.  This  medal  has 
been  awarded  on  several  occasi*)ns. 

At  each  of  the  Aiiuiverjiary  Meetings  addresses  on  important 
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matters  connected  with  the  Public  Health  have  been  given,  and 
will  be  found  in  the  Transactions. 

By  the  approaching  amalgamation  of  the  Parkes  Museum 
with  the  Sanitary  Institute,  the  latter  will  be  provided  with  a 
permanent  museum  of  sanitary  apparatus  and  appliances,  as 
contemplated  by  the  founders  of  the  Institute ;  and  the  com- 
bined Libraries  will  form  the  finest  Library  of  sanitary  works 
in  the  kingdom. 

I  feel  that  this  short  summary  gives  but  a  faint  idea  of  the 
amount  of  work  performed  by  the  Institute  during  its  short 
period  of  existence ;  but  those  who  wish  for  a  more  intimate 
acquaintance  with  the  matter,  can  obtain  it  by  studying  the 
volumes  of  Transactions  which  have  been  published  during  the 
last  nine  years. 
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THE  STORAGE  OF  LIFE  AS  A  SANITARY 

STUDY. 

Addbess  by  BENJAiwrN  Ward  Richardso:^, 

M.A..  M.D.,  LLJ)..  F.R.3. 

Anniversary  Meeting^  July  12fA,  1888» 


SIr.  President,  Ladies,  and  Gentlemen, 

In  one  of  tlie  inoiit  chaoriing  books  of  natural  science, 
*'  The  Select  Works  of  Antony  van  Leeowenlioek,"  the  Immor- 
tal Beadle  of  the  little  town  of  Delft,  and  the  first  and,  in  some 
resjieetsj  the  greatest  of  all  the  microseopists,  there  is  an  essay 
in  wiiieh  the  j)hilosophic  writer  enters  into  a  speculation  on  the 
duration  of  life  of  different  classes  of  animals.  With  that 
sint:jiihii'  foresiijlit  wliieh  marks  the  work  of  this  oriffinal  inve*- 
tigator,  he  indicates  that  certain  animals  which  present  the 
shortest  temi  of  life  produce  the  greatest  number  of  young. 
He  adduces  the  shrimp  as  a  case  in  point.  The  shrimp  prtipa- 
pites  by  eirg^j  and  in  such  luimbers  that  once,  he  says,  when 
he  betfan  to  count  the  eg^^s  in  ono  shrimp,  ho  had  nut  got 
through  tfie  mass  of  them  before  he  was  tired  and  gave  up  the 
attemi>t.  He  then  proceeds  to  compare  these  small  and  prolific 
arjiuials  with  mighty  monsters  like  the  whale,  and  points  out 
that  such  monsters  bring  forth  their  young  j^erfectly  formed 
aud  only  a  single  one  at  one  lime;  for,  if  these  larger  animals 
were  as  prolitic  as  the  smaller j  the  smaller  would  all  be  devoured 
liy  them,  the  sources  of  food  would  be  stopjied,  and  the  feeder 
and  the  fed  would  soon  become  extinct. 

From  the  contemplation  thus  st-arted  Leeuwenhoek  proceeds 
to  specuhite  on  the  length  of  life  of  the  largest  creatures,  like 
the  whale,  Eeflectiug  on  the  enormous  bulk  of  these  creatures, 
and  on  those  huge  hones  of  theirs  which  are  in  many  plaeea 
fixed  up  for  pul>Iic  view,  he  conjectures  that  some  uf  them 
might  be  of  the  age  of  a  thousatjd  years  and  upwards.  For  he 
says,  "I  nm  persuaded  that  fishes  never  die  of  old  age,  forais- 
much  as  their  bones,  being  always  of  a  soft  texture  which  never 
grows  hard,  may  always  l>e  extended,  so  that  the  tish  themselves 
are  always  growing  larger.     But  terrestrial  animals  are  exposed 
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to  the  changes  of  atmosphere,  whereby  their  bones  grow  har(l» 
and  when  the  hones  are  hardii ued,  the  body  cannot  be  extended 
to  a  lar*re  size.'* 

If  tins  argument  of  the  illustrious  6rst  microscopist  were  true, 
we  sanitarians  who  liave  for  our  special  business  the  art  of 
prolonging  life — human  life  esj>ecial!y — ought  to  set  to  work  at 
once  to  find  out  a  jdan  by  which  the  bones  of  human  beitrgs 
could  be  kept  in  such  a  state  of  softness  that  they  could  con- 
tinue to  expand  and  extend,  so  that  giants  sbouM  be  re-estab- 
lished like  the  race  of  giants  of  antitpnty.  And  pray  obsen'e 
tliat  tlie  idea  is  not  really  absurd  because  it  is  at  this  time 
impossible.  Cwteris  paribus^  it  is  probable  that  symmetrical 
and  healthy  size  does  largely  det^ermine  the  question  of  age,  and 
that  in  the  histor}^  of  the  natural  life  of  man  there  may  have 
been  conditions  in  whicii  human  beings  of  immense  buihl  and 
proiligions  strength  did  iniiabit  the  earth,  and  did  live  to  an 
extraordinary  age,  according  to  our  present  idea  of  human  lon- 
gevity, because  they  were  giants.  To  this  observation  let  it 
also  be  added  that  in  the  life-history  of  otlier  animals  thei-e  are, 
aiiart  from  size,  other  examples  of  remarkable  length  of  life. 
There  are  instances  of  fish — the  pike  as  the  best  known  instance 
— in  which  life  has  been  maintained  for  a  period  of  over  200 
years.  There  is,  1  believe,  at  the  present  time  in  the  island  of 
Mauritius  a  tortoise,  a  photograph  of  which  1  have  here,  which 
has  lived  between  1<J0  and  iOO  years.  An  elephant  has  been 
known  to  live  150  years,  and  I  myself  have  seen  a  parrot  whicii^ 
on  evidence  that  was  unmistakeable»  had  turned  its  100th  yean 

There  seem,  indeed,  to  be  amongst  certain  animals  natural 
periods  of  life,  which,  by  coni|iarison  with  the  common  period 
of  the  life  of  man,  are  extremely  prolonged,  Tlie  animals,  by 
some  peculiar  process,  as  yet  but  little  investigated,  hold  life  as 
along  possession  J  and  to  tins  faculty  I  apply  the  term,  *' The 
Storage  of  Life,"  applying  it  to-day  to  hinnan  life,  because  up 
to  current  date  the  sanitary  question  is  confined  mainly  to  the 
interests  of  members  of  the  hinnau  familyj  and  because  the 
storage  of  life  by  the  aid  of  sanitation  in  tliat  family  o{x»ns  up 
for  us,  as  sanitarians,  a  new  idea  of  investigation  and  lab«iur. 

Some  sanitarians  think  that  a  general  death-rate  is  an  indica- 
tion of  the  storage  of  life  in  a  community.  They  who  think 
80  are  right  and  wrong.  They  are  right  when  their  \^ew  is 
applied  to  the  storage  of  life  throughout  all  the  members  of  a 
conmiuiiity.  They  are  wrong  when  it  is  applied  to  the  imlividual 
members  uf  it;  and  it  is  to  this  part  of  the  question  that  our 
study  of  the  moment  belongs. 

In  a  comnnmity  where  the  average  rate  of  death  Is  extremely 
high  there  may  be  found  iudividuals  of  great  longevity.     In  a 
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community  where  the  death-rate  is,  and  has  been  for  a  lonj 
time,  exi"eediii/zly  low  there  may  he  found  individuals  of  reiuark- 
ahle  age*  and  this  is  how  the  matter  stands  in  regard  to  death- 
rate  and  storage  of  life.  - 

I  content  myself  to-day  with  the  consideration  of  the  storag^M 
of  life  in  the  individual,  as  apart  from  the  community^  because^^H 
the  individual  question  is  the  «rreati,'r  one,  and,  in  fact,  includes 
the  whole  question  ;  for  if  the  means  could  be  successfully 
aj>]4ied  of  extending  the  life  of  the  unit  on  a  systematic  plan^ 
the  discovery  would  have  hcen  made  of  the  method  of  extending 
the  life  of  the  masses  altogether,  if  the  masses  \\dshed  for  the 
extension. 

Looking  at  tlie  subject  before  us  from  the  facts  that  lie  at 
our   command,   there  is  good   evidence  in   hand   to  show  the 
individual  .storage  of   life  may  he  far  greater  than  the  vast 
majority   of   people   either   expect  or   hope   for.      The    mean 
duration  of  life  in  this  country  may  be  taken  at  forty-one  years. 
But  we  have  instances  ui)on  instances  in  which  this  storage  of 
life  is  donlded,  and  some  in  which  it  is  trebled.     Quite  recently 
I  had,  at  the  same  time,  in  the  consulting  room  tlii'ee  gentlemen 
wliose  united  ages  reached  the  total  of  262  years,  or  over  8 
years  each,  ainl  each  w^ith  a  fair  promise  of  from  four  to  fi 
years  more  of  life  at  least,     I  also,  within  the  present  quarte 
saw  on  the  same  day  two  gentlemen  whose  united  ages  ga%'e  18 
years,  or  an  average  of  ^3  years  each.     I  have  seen,  and  c^ir 
fully  examined  [ihysically,  a  woman  who  had  attained  the  agt^ 
of  105  years,  and  who  lived  afterwards  for  three  or  four  years 
and,  at  the  request  of  the  iniUvidual  himself,  I  once  made 
examination,  after  death,  of  the  boily  of  a  man  who  had  passe« 
his  ninety-tliirtl  year. 

In  Jill  these  examjdes,  and  in  many  others  which  in  the  course 
of  a  hj>ng  profi*ssional  career  have  come  under  my  observation, 
there   was  nothing  in   the   social  condition  of  the  individuals 
concerned   that   could   of   itself  account  for   such  an  unusual 
storage  of  life  as  that  which  they  presented.     Two  of   those 
specially  referred  to  were  men  of  the  highest  class  of  men 
power;  the  other  has  come  down  from  one  of  the  oldest  of 
ijolrie  families  of  Europe,  and  in  the  course  of  a  most  cheque 
and  active  career  has  been  exposed  to  singular  pressures,  men 
and  hoilily  ;  a  fourth  has  fought  his  own  way  from  the  low 
poaition  to  one  of  aWuence  and  power;  whilst  the  oldest  of 
was,  from  first  to  last,  in  abject  poverty,  and  at  the  time  wh^ 
I  visited  her  was  in  a  wiirkhouse,  in  which  she  had  lived  f< 
several  years,  and  in  which  she  remained  until  her  death. 

Wiieu  we  have  before  us  a  series  of  bond  fide  facts  like  the 
Avhich  we  can  multiply  to  almost  any  extent  by  looking  for  tb 
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and  which  are,  indeed,  so  common  that  the  narrative  of  a  few 
of  them  myrm  becomes  commonplace^  we  feel  that  tlie  sanitary 
problem,  how  to  increase  the  power  of  storage  of  hfc  in  the 
individaalj  must  after  all  be  a  very  sini[»le  one  indeed.  I  am 
bold  to  say  that  it  is  very  simple,  the  simplest  of  tlie  simple, 
when  the  elements  of  it  are  understood  and  the  conditions 
leading  to  it  are  properly  appreciated. 

To  br»^ak  ground  on  this  fjuestion,  and  to  s!iow  that  the 
(Tuestion  Iw^tongs  to  ns  ns  sanitarians,  is  the  object  of  the  present 
aisconrse.  It  is  a  sort  of  study,  which  at  the  present  moment 
we  esjiecially  want  to  cultivate.  To  the  f^\»at  public  the  details 
we  are  apt  to  put  forward  about  drainat^je,  ventilation,  baths, 
disposal  of  sewage,  house  construction,  and  the  like,  are  becoming, 
by  constiuit  repetition,  utterly  wearisome;  here  we  Iiave  a 
subject  which  is  new  for  study»  which  opens  up  some  of  the 
most  ]m|>ortant  researches  affecting  the  history  of  niankin<l, 
past  and  present,  and  which  will  be  practically  useful  for  the 
future. 


The  Peoblem  Stated. 

The  problem  that  lies  before  us  may  be  briefly  stated  as 
follows.  Certain  jinxifs  of  the  power  of  the  hnnian  body  to  lay 
or  store  up  life  to  a  prolonf^ed  period  are  arlmitted.  What  are 
the  conditions  which  favour  such  storage,  and  how  cau  we 
promote  such  conditions  ? 

The  conditions  are  the  following,  and  in  the  order  stated : — 

1.  Hereditary  qualification. 

2.  The  virtue  of  continency. 

3.  Maintenance  of  balance  of  bodily  function, 

4.  Perfect  temperance, 

5.  Purity  from  implanted  or  acquired  disease. 


Hereditary  Qdalificatiox. 

I  put  the  question  of  hen?ditary  qualification  in  the  first 
place  because  1  feel  sure,  from  obsei-^'ation  and  collection  of  rlata, 
that  tins  is  its  true  position.  The  fact  is  one  of  the  most 
singular  in  the  whole  inquirVjand  tierhaps  the  most  instructive. 
When  the  hereditary  faculty  for  the  storage  of  life  is  implanted 
in  an  indi\icluid  body  for  a  few  generations  it  becomes,  so  to 
speak,  an  established  principle,  and  the  representatives  of  it, 
having  once  arrived  past  the  period  of  life  in  which  accidental 
deaths  of  various  kinds  are  caiLses  of  mortality,  continue  to  live, 
often    in    opposition   to   the   most   adverse   influences   to  the 
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continuance  of  life,  beyond  the  average  teiTn  of  life.  The 
person  gifted  with  this  faculty  of  storage  may  be  of  fragile  and; 
deli  Oil  te  build  of  body,  may  even  be  deformed  of  body,  may  be 
of  dull  or  of  bright  intellect,  may  be  of  cleanly  or  of  uncleanly 
habit,  may  he  placed  in  wliat  would  seem  the  most  unfavourable 
position  in  life,  or  may  be  literally  in  want,  and  will  yet  continue 
to  live  on  so  as  to  see  the  whole  of  hts  or  Iier  more  fortunate 
neighbours  fall ;  nay,  may  even  he  so  tired  of  the  continuance 
of  the  monotony  of  the  everlasting  recurring  phenomena  of  lifet  i 
as  to  be  envious  of  the  fate  of  the  dead  who  have  found  their  rest. 
Such  a  person  may  also  be  what  is  commonly  called  an  '^  ailing 
body,"  not  from  tlie  existence  of  any  well-marked  organic  disease, 
for  that  is  incompatible  with  the  condition  requisite  for  vital 
storage,  but  from  a  general  feebleness  and  want  of  tone  which 
affecis  alike  unfavourably  the  mental  as  well  as  the  physical 
powers.  It  is  not  necessary  to  convey  by  this  statement  that 
feebleness  of  the  kind  here  described  is  a  part  of  the  required 
condition  f<jr  storage,  since  they  who  are  of  the  verj'  opposite 
condition,  tbe  very  strong,  may  possess  the  selfsame  faculty ; 
but  the  existence  of  the  faculty  in  the  weak  as  well  as  in  the 
strong  must  be  atiirmed.  It  is  right  also  at  this  point  to  stat« 
that  the  storage  of  life  in  those  who  possess  it  in  the  most 
marked  degree  is  and  belongs  to  continuance  of  the  process  of 
life,  not  to  tbe  power  of  resisting  interruptions  to  it  in  and 
during  periods  of  strengtli  and  youthfulness.  I  can  find  no 
sliatiow  of  proof  that  those  who  have  attained  the  oldest  life 
have  done  so  by  virtue  of  any  special  physical  ability  inherent 
in  them  to  resist  the  most  latal  diseases.  They  have  pulled 
through  diseases,  hut  tliey  have  not  evaded  them,  and  there  ia 
no  evident  proof  that  their  special  quality  for  a  long  life  has 
maturially  aided  them  in  the  pulling  througli.  The  evidence  Is 
rathur  in  favour  of  the  view  that,  aftA^r  having  passed  through 
the  ordinary  battles  of  diseftse,  they  have  continued  to  hold  on 
and  enjoy  tiie  inborn  capacity  to  live  longer  than  their  contem- 
poraries in  the  race  of  life. 

We  have  seen  that  peculiarities  of  body  which  do  not  seem  ta' 
be  favourable  to  the  storage  of  life  are,  notwithstanding,  com- 
patible with  it.  Are  there,  on  the  other  hand,  any  conditions 
or  peeuliarities  of  body  which  are  signs  of  its  existence  in  the 
individual  t 

Whatever  peculiarities  of  this  kiml  exist  are  strictly  of  the 
hereditary  character,  and  are  conveyed  to  the  obser\a^r  in  tho 
story  of  tem[>eraments,  i*ather  tlian  in  any  striking  character- 
istics of  strength  or  beauty.  Thus,  with  wliatever  general 
appi?arances  of  body  they  may  be  combined,  there  are  two 
temperaments  which  ai'e   incompatible   with   Ufe^storage,  audi 
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two  wliicli  are  so  compatible  witli  it  that  eitlier  in  tbelr  sinprle 
or  their  corabmed  form  they  are^  as  1  think,  essential  to  its 
manifestation, 

Tlie  two  beretlitaiy  temperaments  which,  either  singly  or 
in  eomhination,  are  incfunjiatilile  with  stoni^e  of  life  are  the 
uervous  and  the  lymi>hatic  ;  the  two  which  are  compatible,  and 
]ierhapH  necessaiT,  are  the  san^ruine  and  ttie  bilious.  If  we 
divide  life  uito  seven  periods:  (1)  from  birth  to  fifteen  years — 
completed  childhood;  (2)  from  fifteen  years  to  thirty — com- 
pleted adoleaeense  ;  (3)  from  thirty  ye^rs  to  forty-five — com- 
pleted manhtwd  or  woman hf^od  ;  (4)  from  forty-five  to  sixty — 
ripened  manhood  or  womanhood;  (5)  from  sixty  to  seventy-five 
— first  period  of  decline  ;  (6)  from  seventy-five  to  ninety— 
second  period  of  decline;  (7)  from  ninety  to  one  hnndred  or 
upwards — period  of  senile  maturity, — if  we  divide  life  into 
these  seven  parts,  according  t-o  age,  we  may  fairly  apportion  the 
life-value  of  the  tempemments  as  f<»llows,  su|«posiiig  the  repre- 
sentatives of  each  tempt!rament  to  run  thuir  natural  course. 

The  storage  of  life  in  the  sangnine  temperament  would  be 
extended  to  the  sixth  stage,  with  an  inclination  to  the  seventh. 

The  storage  in  the  nervous  temperament  would  be  to  the 
fifth  stage,  running  into  the  sixth. 

The  storage  in  the  bilious  temperament  woold  be  to  the  sixth 
stage  at  most. 

The  storage  in  the  lymphatic  temperament  would  be  to  the 
fifth  stage. 

Better,  perhaps,  than  any  of  the  single  temjicraments  would 
be  a  mixture  of  the  sanguine  and  the  bilious,  and,  indeed,  all 
the  examples  of  special  life-storage  which  I  have  met  with  have 
been  of  this  hereaitary  atbnixture. 

The  organism  which  is  best  constituted  for  storage  is  there- 
fore capable  of  being  identified,  and  stands  out,  so  to  speak, 
in  it^  own  colours.  The  colour  of  the  iris  or  curtjiiu  or  the 
eyeball,  always  an  excellent  test,  is  a  light  hazel ;  the  hair  is 
dark  brawn ;  the  colour  of  the  skin  is  inclined  to  be  florid^  and 
the  lips  and  eyelids  are  of  good  natural  red— never  pale,  as  in 
the  pure  nen-ous  temperament,  atif.l  never  of  diu-k  bluish  tint, 
as  in  the  lymphatic  or  lymphatic  bilious.  In  this  mixed  tem- 
perament of  the  sanguine  and  bilious  a  preponderance  of  the 
sanguine  is,  I  believe,  always  an  advantage. 

The  ijualities  fiere  enumerated  as  represented  in  an  organism 
well  fitted  for  the  storage  of  life  are  absolutely  of  hereditary 
character.  They  spring  from  combinations  of  parentage,  and 
when  the  combinations  are  unalloyed  by  the  introduction  of 
any  disturbing  elements  of  disease,  the  conditions  for  long 
storage  are  fortunately  combined. 
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But  what  is  the  precise  difference  ptijsically  of  a  human 
borly  so  constitnted  by  heredity,  as  ttiBtinct  from  a  body  less 
favoured,  and  that  cnn  pve  the  ca|iacity  of  storing  up  h7e,  it  is 
inipriHsible  to  say.  To  dechire  tliat  it  is  something  deriveii  from 
birtli  is  to  declare  nothing  more  than  a  fact  which,  if  we  tiy  to 
trace  it  back  in  its  ancestral  flense*  is  lost  in  the  inquiry  ;  that 
is  to  say,  though  it  may  be  traced  liack  for  generations,  it  is 
lost  at  last  historically,  in  regard  U>  the  cause  of  its  origin. 

As  ten<hng  to  throw  an  indirect  light  on  this  vital  puzzle 
there  are,  however,  a  few  facts  which  are  worthy  of  regard.  I 
have  noticed  that  when  the  teudencv  to  Irnifj  storage  of  life  is 

a,'  O  ~  _ 

present^  by  heredity,  it  need  Dot  be  so  from  both  parents*  The 
tendency  may  descend  strongly  in  one  line,  although  it  is  always 
most  pronounced,  and  is  most  certain,  when  it  descends  throagh 
both.  When,  again,  it  descends  on  one  side  only,  it  is  strongest 
on  the  male  side. 

If  a  good  number  of  facts  are  collected  in  which  the  ages  of 
parents,  paternal  and  maternaL  are  discovered,  the  readings  of 
tlie  stor*age  of  lifu  are  so  reguLir  that  a  suthrimt  number  would, 
I  believe,  yield  an  absolute  record.  I  once  had  the  opportuuitv 
of  reading  a  series  of  histories  of  families  whose  paternal  and 
maternal  Ufe-peiligi'ees  were  traceable  with  reliable  accuracy. 
They  were  derived  from  insurance  records,  and  if  not  always  so 
complete  as  was  wished,  were  good  of  their  kind,  and  gave 
results  that  were  more  than  ajvproximate  in  their  quality,  and 
may  imleed  be  accepted  as  indicative  of  the  natui*al  truth* 
P'roin  these  readings  it  was  elicited  that  whenever  the  life- 
pedigree  can  be  traced  through  the  parental  lines  for  two 
complete  generations,  the  value  of  the  life  of  the  third  genera- 
tion— accidents  being  of  course  excluded — is  predicated  with  a 
certainty  that  is  rather  alarming  to  timorous  minds.  There 
need  be  no  risk,  commercially  at  any  rate,  in  accepting  the 
conclusion  which  the  facts  declare.  If,  for  example,  the  age  at 
deatli  of  tiie  father  and  mother  can  be  obtained  accurately  :  if 
the  age  at  death  of  the  paternal  grandfather  and  grandmother 
can  be  obtained  :  and  if,  finally,  the  age  at  death  of  ttie  mater- 
nal grjindmother  and  grandfatfier  can  be  obtained,  there  will 
be  at  Ijand  for  calculation  the  life-storage  of  six  i>ers(ms.  Pre- 
suming, then,  that  the  said  six  persons  all  reaciiL-d  their  fidl 
age,  the  simple  sum  of  dividing  the  mean  result  by  six  will 
give  the  average  length  of  each  of  the  lines  of  tioscent,  and 
that  result,  whatever  it  may  be,  wilb  with  certain  exceptions  to 
be  named  later  on,  be  the  commercial  value  of  the  age  of  the 
third  generation  to  which  it  I'efers,  Thus,  if  the  sum  total  of 
the  ages  of  father  and  nnjtlier,  father's  father  and  mother,  and 
mother's  father  and  mother  be,  say^  360  years,  the  natural  life- 
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'storage  of  a  person  descisiided  from  them  may  safely  be  taken 
as  sixty  years. 

Tlic  exceptions  seem  to  run  as  follows:  Sixty  years  is  a 
turtiiTif^  paint  or  |ioint  of  e*juality,  at  which  point  the  indications 
of  the  final  stagL'  nf  stora»^e  are  all  but  absolutely  represented. 
in  otiier  wunls,  sixty  means  sixty  all  round.  But  if  the  com- 
bined term  of  year^  erjualises  out  at  something  under  sixty — 
say  hfty,  then  the  term  helonfrhig  to  the  surviving  representa- 
tive would  not  be  fifty,  but  sonietliing  under  it- — say  forty-eight. 
If  the  term  should  be  still  lower — forty,  for  example — the 
reduction  of  the  hist  living  representatives  wouhl  be  propor- 
tiunately  reduced.  On  the  other  side,  if  the  mean  value  of  life 
of  tlie  six  standards  exceeded  the  etjual  point  of  sixty,  then  the 
value  of  life-storage  would  lie  improved.  I  should  estimate  that 
a  mean  of  eighty  \  ears,  based  on  the  standard  of  six  antecedent 
lives,  would  yield  a  product  that  might  be  taken  at  ninety  years 
at  least ;  a  mean  ol  ninety,  a  product  of  a  bnndred  years,  and 
a  mean  of  a  lumflred  a  pro<iuct  of  a  huiidixsd  and  twenty,  or 
even  a  iumdred  and  thirty  years. 

In  the  St.  Jame8\'*  Gazettv.  of  June  2.5th  last  a  record  is  given 
of  a  man  and  his  wqfc  whose  ages  at  death  were  respectively 
eighty-seven  and  sixty-six,  a  mean  of  seventy-six  years.  They 
had  ten  children,  four  sons  and  six  daughters,  d>'ing  at  these 
ages:  78,  80,  80,  82,  84,  92,  92,  95,  *K>,  and  IhJ,  nuiking  au 
average  of  over  88  years,  Tlie  details  are  important,  as  are 
some  others  in  the  same  essay,  but  they  are  defective  in  that 
tliey  merely  snpjdy  the  average  of  ojie  preceding  generation  as 
indicative  of  the  life-valne  of  tlie  latest  generation. 

It  may  reasonably  be  asked  why  and  where  thero  shoidd  be 
any  change  on  either  side.  With  a  steadily  decreasing  ston^e 
of  life  wliv  should  not  families  die  out  alt^^ijether,  and  with  an 
increasing  value  of  life  why  should  families  not  go  on  hving 
conthuiously  after  the  course  of  a  few  generations  i  To  the 
first  of  these  questions  the  answer  is  that  failing  families  do  die 
out*  To  the  second  it  must  be  admitted  that  there  has  been  no 
surticient  time  in  the  history  of  mankind  during  historical  dates 
to  allow  of  an  answer  iKMug  given  to  the  intpiiry.  For  my  part, 
I  do  not  see,  theoiY'tically,  any  reason  why,  in  a  perfectly  con- 
stituted human  organism,  there  should  be  any  necessity  for  the 
cessation  of  the  storage  of  life.  I  see  a  very  obviotts  necessity 
fur  death  in  a  world  which  is  always  eating  up  its  vital  energy 
by  the  pnnligal  method  of  over-mnltiplying  toe  organic  forms 
which  nee<l  the  vital  energy'  for  their  own  existence,  because 
the  organic  forms  must  destroy  one  another  in  order  tliat  the 
living  may  continue  to  live,  and  this  no  doubt  is  the  cause, 
wholesale*  of  death.     But  take  this  cause  away,  and  in  place 
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of  excessive  reproduction  of  new  forms  put  reconstructioit  of 

existing  farms,  and  there  does  not  appear  to  be  the  least  reason 
why  the  individual  storage  of  life  should  cease.  I  should  accept 
that  the  ^iew  of  the  illustiious  Van  Leeuwenhoek  is  theoreti- 
cally correct,  and  that  some  animals,  like  fish,  do  not  die  from 
old  3LgG.  They  die  from  accident,  from  disease,  and  from  bein^ 
devoured  by  their  fellow-residents  of  river  and  sea,  but  not 
from  old  age ;  that  is  to  say,  not  from  loss  of  ability  to  store  op 
life  in  their  bodies. 

If  this  should  be  true  of  one  species,  it  should  be  equally  true 
of  another,  and  should  include  man  in  its  reading.  In  other 
words,  it  should  indicate  that  there  is  no  such  thing,  necessarily, 
as  death,  but  that  if  life,  which  has  very  proi>erly  been  defined 
as  a  forced  state,  is  so,  death  also  is  so,  and  is  the  bare  and  pure 
result  of  accident,  violence,  disease,  or  irrnorauce  of  the  meaiu 
for  sustaining  the  natural  function  of  vital  reeuustructiun* 

Takiuf^  into  account  all  the  evidences  we  possess  up  to  the 
present  time  as  to  the  cause  or  reas<jn  why  certain  members  of 
the  human  family  should  possess  an  unusual  faculty  for  tlie 
storage  of  life,  there  is  but  one  sign  which  assists  us  in  the  way 
of  explanation — namely,  the  efficacy  of  congenital  qualification 
or  predisposition  obtained  from  ancestry;  in  other  words,  the 
existence  of  a  faculty  that  is  bom,  not  acquired,  and  which 
resembles  other  personal  attributes  derived  oy  gradual  evolu- 
tion. 

When  I  say  that  the  faculty  is  bom  in  order  to  be  trans- 
mitted, I  mean  that  tliis  must  be  so  according  to  our  present 
position  in  regard  to  it,  a  point  of  very  considerable  and,  in  fact, 
of  vital  moment  from  a  practical  outlook.  For  were  it  to  be 
admitted  on  unassailable  grounds  that  hereditary  descent  of 
faculty  is  absolute,  and  absolut^fly  necessary,  then  all  eflforts  to 
make  general  what  is  now  exceptional  would  be  so  much  time 
lost  in  ignorance  of  princi|)les.  The  argument,  however,  would 
not  be  just,  because  there  must  have  been  some  |>eriod  in  the 
lives  of  families  when  the  gift  of  l^tng  life  became  a  family 
characteristic.  We  need  not  suppose  that  the  gift  commenced 
all  at  once,  for  that  would  ncFt  be  probalile.  We  must  rather 
suppose  that  it  was  the  work  of  a  gradual  evolution,  and  it  is 
quite  just  t«  suppose  tliat  it  is  going  on  even  now  in  some 
favoured  families,  or  in  some  localities,  or  even  in  some  coun- 
tries. 1  have  mit  had  time  to  look  the  matter  up  so  as  to  show 
frcMii  strict  dttails  that  tlie  storage  of  life  is  improving  in  our 
mutli'rn  England,  but  1  have  not  the  shadow  of  a  doultt  that  it 
is,  and  that  the  number  of  pers^ms  who  reach  the  classical  throo 
score  years  and  ten  at  this  moment  is  much  above  what  it  has 
ever  been  in  the  history  of  our  country.    This  tendency  b  one 
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of  those  processes  which  grows  by  what  it  feeds  on^  iind  we  may 
justly  expect  that  it  will  be  continued  in  the  future  if  it  be 
cared  for  and  cultivated,  notwithstanding  the  fact  which  Mr. 
Chadwick  pointed  out  in  his  report  of  1^>42,  that  centenarians 
in  some  places,  like  Geneva,  were  rarer  at  tha.t  time  than  at 
other  previous  times  when  the  value  of  life  generally  was  less 
favourable. 

If  it  be  the  fact  that  the  possession  of  length  of  day«  depends 
primarily  on  heredity,  we,  as  sanitarians  interested  in  this  ques- 
tion, and  accepting  the  study  of  it  as  j>art  of  our  daily  work, 
have  to  inquire  how  far  we  may  assist  in  improving  that  heredity 
towards  longevity.  We  need  not  he  deterred  in  this  course  by 
a  feeling,  sometimes  expressed,  that  if  we  should  succeed  in 
producing  a  long-lived  race,  we  shoukl  thereby  secure  also  an 
overflowing  race,  which  would  over-populate  the  world  It  is 
not  stroug  and  long-lived  people  who  produce  a  large  and  help- 
less cotninunity^  but,  as  we  sliall  see  in  the  sequel,  feeble  and 
short-lived  populations.  I  mean  by  this  that,  in  accordance 
with  our  own  declared  reasons  for  existing  at  all  as  a  sanitary 
organisation,  we  are  quite  safe  in  every  endeavour  we  make  to 
extend  the  duration  of  individual  healthy  life,  because,  in  pro- 
portion to  the  extent  of  our  success  in  this  direction,  we  remove 
disease,  which  is  an  accident,  and  introduce  the  fruits  of  sanita- 
tion, which  are  all  in  all  to  us  in  our  special  vocation. 

We  should,  in  fact,  alter  the  U%ing  t^^jes  of  humanity 
entirely,  since  our  labours  would,  of  necessity,  lead  to  a  reduc- 
tion of  large  and  feeble  populations  for  smaller,  stronger,  and 
healthier  ones,  the  sanitary  consummation  most  devoutly  to  be 
wished. 

Towards  the  accomplishment  of  this  object  the  first  considera- 
tion is  the  selection  of  lives  for  parentage.  Unless  parentage 
be  sound,  it  is  clear,  from  what  has  already  been  said,  that  long 
storage  of  life  in  offspring  will  certainly  fail.  If  such  a  social 
miracle  coultl  be  jierfonned  as  the  fashion  of  a  proper  arrange- 
ment, before  marriage,  to  prevent,  generally,  the  marriage  of 
health  with  disease,  or,  still  more  urgently,  the  intermarriage 
of  disease,  there  would  soon  be  an  advance  in  the  value  of  life 
on  a  scale  grand  in  proportion  to  the  extent  to  which  it  was 
carried  out. 

It  would  seem  at  first  sight  ns  if  there  were  here  a  hopeless 

{>roblera  to  solve,  a  hopeless  position  to  attacL  It  was  so  not 
ong  ago ',  but  I  have  noticed  of  late  years,  and  much  sooner 
than  might  have  been  expected,  a  desire  on  the  part  of  mar- 
riageable persons  to  avoid  the  many  dangers  to  hi'alth  which 
are  so  likely  to  spring  from  unhealthy  unions  and  from  unions 
likely  to  lead  to  shortness  of  life.     One  easay,  for  examiile,  in 
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my  own  book,  "Dis^cases  of  Mcxlem  Life/'  on  the  Intermarriaf^ 
of  Disease,  has  brought,  I  find,  to  me  alone  no  fewer  than 
thirty-two  hiquiries  on  various  points  touched  on  in  that  ven' 
short  chapter,  iirid  has  led,  notaldy,  twice  to  the  sensible  and 
friendly  dissolution  of  enga^rt'Tnents  which  ciU*rietl  out  would 
almost  of  necessity  have  favoured  conse*:iuences  of  the  most 
disastrous  kind.  We  may  therefore  reasonably  hope  to  effect, 
even  within  the  narrow  limits  of  one  f^eneration,  a  basic  advance- 
ment in  this  direction  if  we  give  our  minds  to  the  simple  subject 
of  the  selection  of  the  fittest  of  the  human  species  for  the 
continuous  represent^ition  of  humanity. 

In  the  study  of  the  sanitary  branch  of  human  knowledge 
thus  referred  t^j  we  should  not  be  o{>ening  any  new  ]vith,  but 
rather  be  helping  to  vvifien  an  old  one,  and  making  it  all  the 
more  popular,  by  the  addition  to  it  of  physical  as  well  as  moral 
fouiulations.  For  ages  piust  the  Church  has  been  doing  good 
sanitary  work  in  the  cai*e  which  it  has  taken  to  prevent  mar- 
riages of  consanguinity.  It  seems  to  have  been  seen  from  very 
early  times  that  intennan'iages  of  jx^rsons  of  the  same  fainilj 
led  to  concentration  of  the  vital  failures  of  the  family  antl  to 
serious  disasters  from  that  cause.  The  wise  provision  was 
therefore  instituted  by  the  Church  of  breaking  up  the  family  to 
a  considerable  but  not  to  a  sufficient  extent.  What  miseries 
a  rule  of  the  kind  named  checks  is  indicat^id  by  the  most 
common  evidence,  if  such  evidence  be  only  looked  for.  It  is 
enough  for  me  to  give  one  proof  alone  to  set  it  forth  in  all  it-3 
solemnity  of  purpjsc,  I  have  on  my  note-books  an  instance  tn 
one  family,  including  in  it  thi*ee  generations,  in  wliich  seventeen 
persons  were  all  deleted,  to  use  a  veiy  significant  expression,  by 
the  one  factor^  the  intermarriage  of  first  cousins  in  whom  two 
diseases — cotrsnmption  of  the  lungs  on  one  side  and  cancer  oa 
the  other — had  found  an  introduction  and  a  diatliesis.  From 
one  or  other  of  the  dtseitses  named,  yr  from  curious  admixtures 
of  the  diseases  which  need  nut  be  descrilx.Ml  at  the  present 
moment,  every  one  of  the  family  grr)up  dietl  jjrematiu^dy.  I 
admit  tliat  had  they  been  all  gifted  with  full  eaparity  for  life- 
storage  they  might  have  l>een  models  of  longevity  although  they 
were  related  to  each  other;  but,  inasnuich  as  there  would  be  no 
reasonable  chance  of  any  such  concentration  of  vit^ility  in  so 
many  menibers  of  one  family  at  the  present  stage  of  human 
progress,  the  separation  of  families,  for  the  widest  selection  c»f 
the  fittest  to  live,  is  the  soundest  and  most  practical  methfMl. 

The  question  is  a  sanitarv'  one  in  the  stncteat  sense  of  the 
word,  and  no  argument  of  a  sentimental  kind,  indicating 
acknowledged  difhculties,  ought  for  a  moment  to  stand  in  our 
way.     When  we  desire  to  raise  into  active  existence  horses  for 
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the  race  or  the  plougli,  slice p  for  the  prize  show,  or  even  some 
sjjrciineus  of  flowers  or  plants  for  the  sake  of  economy  or 
beauty,  we  do  not  liesitate  in  detenninintj:  to  take  the  only 
natural  means  that  are  open  to  us  to  gain  the  required  result. 
It  is  not  until  we  come  to  the  most  precious;  specimen  of  all  life, 
jnnn^  that  we  pause  antl  jTractically  cease  to  take  any  pains 
whatever.  We  are  tliun  so  led  away  by  sentiment  that  w^e 
pi.'rriiit  the  dearest  intere.sts  to  have  the  go-by,  in  order  not  to 
wound  tender  sensihilities  ;  or  if  we  do  hiterfere,  it  is  for  the 
sake  of  some  much  lower  and  baser  motive  than  health  and 
giH>d  vital  storage.     1  call  this  bad  sanitation. 


The  Virtue  of  Continexcy. 

Tlie  capacity  for  storage  of  life  lies  first  in  the  force  of 
heredity ;  but  there  are,  as  aids  even  to  that  force,  and  as  aids 
also  to  a  force  of  life  that  may  not  be  exceedingly  strong, 
eertaiii  otlier  influences  which  we  sanitarians  shoidd  be  the  last 
to  ignore  or  forget.  Tliese  may  be  considered  as  secondary 
inilucnees  in  some  degree;  and  yet,  at  the  same  time,  they  may 
be  reckoned  as  possessing  powers  that  in  oth*.'r  points  of  view 
are  uf  primary  im|Hirtance,  I  mean  by  this  that  they  may 
become  bases  of  health  on  which  heredity  itself  may  be  fostered 
until  it  becomes  a  solid  foundation.  I  have  named  these  influ- 
ences in  the  opening  passages  of  this  atldress,  and  I  priM/eed  to 
stu«ly  the  first  of  them  unduT  the  bead  of  the  virtue  of  eouti- 
nency,  or  that  virtue  wliieh  would  provide  for  the  limitation  of 
the  family  circle  to  such  a  degi*ee  that  the  actual  necessities  of 
the  family  may  never  be  dangerously  taxed  by  the  largeness 
of  it.  I  maintain  that  this  is  strictly  a  sanitary  question,  and 
that  no  eonstderation  lying  before  us  as  sanitarians  is  more 
imiKfi-tant,  In  these  days,  when  the  shoe  pinches  so  keenly  on 
the  sensitive  point  of  over-iiopulation,  we  are  being  visited  by 
otitbreaks  of  the  extremist  views  on  jilans  and  device's  for  pre- 
venting the  exuberance  of  human  life ;  not  everywhere,  not  all 
over  the  face  of  the  earth,  but  in  those  centres  of  the  earth 
where,  by  causes  which  may  also  be  called  accidental,  the 
numbers  of  |>opidatiou  have  exceeded  the  means  at  command  to 
keep  them  in  a  conditinu  which  is,  in  itself,  so  artificial  as  to 
rank  among  the  ubnnrnial  C(>n<litions  of  humanity.  The  pro- 
posals on  this  matter  which  aume  would  force  on  us  are  them- 
selves abnoiiual,  and,  under  natni-al  states,  would  inflict  a 
greater  evil  than  they  are  intended  to  prevent,  that^  namely, 
of  depopulating  the  earth  altogether  without  controlling  the 
passion  which  is  the  root  of  all  eviU  This  is  evidenced  at  the 
present  time  in  Frauce,  where  the  systematic  decrease  of  the 
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people  is  producing,  without  any  corresponding  xncresse  of 
morals,  as  st'rioos  an  anxiety  amongst  some  of  the  moet  thought- 
ful minded  there  as  the  excessive  growth  of  population  is  creating 
anxiety  amongst  the  thoughtful  minded  here*  It  is  our  doty 
to  avoid  these  extreme  views  and^  fi-ee  from  panic  induced  hy 
temponury  social  and  political  influences,  which  are  purely 
human  and  are  sure  to  be  rectified  under  a  better  and  more 
L-nlarged  human  understanding,  try  to  bring  man  back  to  a 
complete  accord  with  Nature,  without  infringing  even  one  of 
lier  most  important  laws.  Our  duty  in  this  respect  lies  in 
inculcating  the  very  simplest  of  all  the  virtues^ — continenct 
OF  LITE,  and  in  favouring  all  the  conditions  which  render  that 
virtue  possible.  We  know,  fortunately,  what  those  conditions 
We  know  that  under  a  social  state  in  which  health  of 
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life  and  wealth  of  life  would  coexist  we  should  have  a  state 
where  a  noble  civilisation  would  be  combined  with  a  yery 
frugal  mode  of  existence,  with  moderations  of  passions  and  plea- 
sures, and  with  sucli  restraint  of  character  that  "violent  extremes 
of  any  kind  would  never  be  exhibited  by  those  who  wished  to 
be  accounted  sane.  With  this  would  be  connected  all  the 
extenial  sanitary  requirements  for  the  maintenance  of  mental 
and  physical  health  ;  and  to  these  advantages  would  be  adiled 
a  due  pnidence  in  respect  to  marriage,  so  that  marriages  would 
not  be  contracted  until  the  married  had  the  means  necessarj- 
for  the  maintenance  of  offspring.  Tliis  is  an  essential  provision, 
since  death  in  every  degree,  great  or  little,  is  as  surely  the 
shadow  of  birth  as  the  shadow  of  the  twig  of  a  tree  upon  the 
ground  and  the  total  eclipse  of  the  omnipotent  sun  are  one  and 
the  same  phenomenou. 

Some  will  say  that  the  method  here  propoundetl  is  too  slow 
in  its  action  to  meet  pressing  emergencies,  although  it  may  be  a 
good  method  wlien,  by  a  bolder  ])lan,  a  preliminary  reformation 
lias  been  secured.  But  I  venture  to  answer  that  no  preUminaiy 
reformation  h  wanted,  because  the  nattu"al  reformation  covers 
all  the  ground,  and  because  every  unnatural  change  which  may 
be  established  only  makes  it  a  harder  task  to  come  back  to 
nature.  At  this  moment  we  may  be  erring  and  straying  from 
the  riglit  way  like  h»st  sheep  ;  but  there  is  the  redeeming  virtue 
in  the  fact  tliat  as  we  are  only  erring  and  straying  we  may  be 
saved,  while  by  other  methods  we  are  not  merely  erring  and 
straying,  but  are  systematically  and  intentionally  going  from 
the  ri<*ht ;  arc  not  lost  sheep  but  headstrong  ones,  rushing  into 
ilangers  infinitely  greater  tlian  those  we  ai'c  anxious  to  avuid, 
and  planting  roots  of  e\il  which  it  will  take  ages  of  learning, 
wisdom,  sell-abnegation,  and  tribulation  to  remove ;  planting 
perdition  that  we  may  relieve  poverty. 
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There  are  other  persons  who  will  agree  with  me  on  the 
question  of  methofl,  but  who  will  hold  thut  the  course  I  would 
suggest  is  simply  impossible^  and  one  that  has  never  been,  even 
under  the  most  favourable  conditions,  attainable.  To  any 
objection  of  tliis  kind  I  reply  from  direct  evidence  showing 
perfect  practicability,  and  that  \\nthout  going  into  the  poetical 
regions  of  the  past,  or  out  of  the  immediate  hiatory  of  our  own 
era. 

In  the  little  community  of  Jlontreux,  in  the  Vaud,  in  Switzer- 
land^ a  parish  containing  2,833  pei-sons,  a  pastor  there,  M. 
Bridel,  kept  a  record  for  many  years  of  the  aocial  life.  It  was 
a  model  sanitary  record.  The  births  were  at  the  rate  of  one  in 
forty-five,  the  deaths  one  in  sixty-four,  or  at  the  rate  annually 
of  15'02  in  the  thousand  living.  The  conditions  and  the  conse- 
quent health  of  so  favoured  a  community  were  sustained  by  the 
comparative  slowness  and  circumspection  with  which  the  suc- 
cesai^^e  generations  of  human  life  were  brought  into  the  world. 
There  was  no  method  of  inter ruptioo  to  the  natural  life  tliat 
could  learl  to  any  moral  wrong ;  the  social  state  in  which  the 
happv  circumstances  of  one  generation  were  handed  down  to 
the  next  gcneratiun  **  was  due,'*  says  Sir  Francis  DTrvenoia, 
who  relates  the  history,  *'  simply  to  Swiss  forethought  and  to 
the  virtue  of  continence." 

To  this  picture  of  a  model  community  let  us  take  a  contrast, 
existent  at  the  same  time,  and  commented  ou  by  the  same 
learned  authority. 

This  contrast  wa^  found  in  the  Russo-Greek  community  at 
Niani  Belgorod,  a  community  of  the  same  size  and»  if  it  had 
willed,  of  the  same  morality.  Here  the  births  were  one  in 
seventeen,  the  deaths  one  in  twenty  five.  **M&rk,*'  says 
D*Irvenois,  "  the  figures  which  announce  the  proportional  mor- 
tality of  tliese  contrasted  communities.  In  the  Kussian  com- 
munity one  twenty-fifth  disappeared  annually  ;  in  the  Swiss  one 
sixty-fourth.  The  Russian  generations  passed  away  more  than 
twice  as  rapidly  as  the  generations  of  Montreux.  Who  would 
purcluise  the  advantage,  equivocal  at  best,  of  a  triple  number  of 
births,  accompanied  by  tnis  enormous  number  of  premature 
deaths?  In  Montreux,  too,  four-fifths  of  those  born  reached 
the  age  of  twenty,  whilst  in  the  Russian  district  out  of  one  thou- 
sand baptised  six  hundred  and  sixty  one  perished  before  their 
fifteenth  year.  The  nuptial  garments  of  the  mothers  were  the 
destined  shrouds  of  the  first-born.  Li  the  Russo-Greek  com- 
munity the  march  of  life,  seemingly  so  fruitful  and  rapid  if  it 
had  been  calculated  by  the  birth-rate  alooe,  was,  in  fact  the 
most  murderous  in  Europe.  In  the  Swiss  community  the 
march  of  life»  so  seemingly  slow  if  estimated  by  the  same 
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method,  was  towards  health   and   a  steadily  and  improving 

vit;il  proijress/' 

ThcsL'  facts  stand  on  record  for  our  guidance  in  the  study 
of  the  best  means  for  the  storage  of  life.  They  teach  us  the 
rate  of  death  to  the  rate  of  birth  under  conditions  favourable 
or  unfavourabk'  to  persistence  of  life.  They  show  that  the 
advance  of  a  pn|iulatioii  and  its  conditions,  with  i^gard  to 
siihsist^'nce,  are  (as  D'Irvenois  moH,t  correctly  formulated  it) 
universally  correlative;  and  that  a  state  of  comfort  stands  in 
relation  to  t!ie  rate  of  increase  cither  as  cause  or  effect.  If  the 
rate  is  rapid,  the  state  of  comfort  is  in  relation  of  cause.  If 
the  rate  is  slow,  the  state  of  comfort  is  its  effect.  The  condi- 
tions of  ease  and  tlie  consecjueut  hcahh  of  the  social  body 
snst4iined  at  Montreux  were  flue  to  the  comparative  slowness  and 
circunis])ection  with  which  its  successive  races  were  brought 
upon  the  scene  of  the  world. 

As  bearing  on  the  storage  of  life^  this  lesson,  derivable  fi*om 
two  diverse  populations,  is  rigidly  relevant.  If  life  must  be 
st-ored  fully  the  first  stages  of  it  must  lie  strong  and  the  last 
stages  of  it  must  be  long;  for  it  is  in  the  first  stages  of  it  that 
the  duration  is  secured,  in  the  hist  that  it  is  realiy.ed.  We  must 
have  a  good  first  childliood  if  we  would  have  a  good  second 
childhood ;  then  the  full  measure  of  life  is  secui'cd. 

The  evidence  is  also  fair  that  if  we  could,  by  our  labours  in 
the  directions  named  above,  increase  the  storage  of  life  in  the 
indi\  idual,  by  wlisit  may  at  first  seem  to  be  artificial  cultivation, 
we  should  in  thi'  end  cultivate  the  bert'ility  ;  for  this  is  preciselv 
what  nature  does  in  all  her  vit^il  processes.  She  stamps  every* 
thing  that  is  vital  and  histing,  through  time.  Time  is  her 
means  of  improvement  in  both  method  and  work.  Time  takcis 
the  place,  unconsciously,  of  design  or  pur]iose  to  those  who  do 
not  follow  or  understand  her  ways,  consciously  and  clearly  to 
those  who  do. 

It  is,  in  fact,  by  this  very  metliod  that  nature  maintains  the 
balance  of  life  altogetlier  on  the  earth.  When  there  is  rapid 
production  there  is  rapid  death  ;  when  there  is  slow  production 
there  is,  cipleris  panhus,  slow  death.  Fewer  peojile,  longer  life 
for  the  few.  But  slow  production  is  a  sanitary  measui'e,  and  it 
and  the  results  of  it  must  be  the  resultant  (►f  purely  natural 
causes.  Strive  by  the  unnatural  to  pervert  the  natural,  and 
though  we  may  succeed  in  one  way  we  will  fail  in  another. 
Limit  th«^  nunilvers  of  a  race,  limit  gro^^-th  by  the  imposition  of 
nnuiiturnl  laws,  and  the  trium|di  will  lie  the  develojanent  of  a 
limited  pojjulation  of  an  abortive  type,  We  see  tnis  in  local 
attempts  to  play  the  hm\  with  nature,  Tiie  wise  countr\nnau 
of  Celestial  swl  checks  the  natural  growth  of  his  female  chiUrs 
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feet  by  binding  them  firmly  up  in  biincbo^es.  He  succeeds  to 
pei^fection,  and  he  produces  a  cripple.  What  is  true  of  the 
local  is  equally  true  of  the  gent-ral ;  a  population  may  he  limited 
in  numbers  by  infrin^^ement  t>f  natural  laws,  but  tlie  certain 
result  will  be  that  wliich  sanitarians  would  deem  the  worst  day's 
work  they  ever  did,  the  pronu)tion  of  a  cripjded  race,  a  diminu- 
ti\e  race,  in  whom  the  good  stora^nre  of  a  good  life  would  be 
simply  an  impossibility.  This  is  just  what  we  do  not  Avaut* 
We  want  to  raise  a  race  on  each  of  whom  every  god  has  set  his 
seal, 

"  To  fjwe  th€  world  ajtsurance  of  a  man.^* 

From  the  study  of  the  topic  which  lies  now  before  us  many 
questions  of  practical  moment  spring,  and  one  above  all,  namely, 
how  we  as  sanitary  teachei*s  can  so  |>roceed  as  to  influence  the 
world  towards  the  adoption  of  the  rule  of  conttnency  of  life?  I 
believe  we  are  ah-eady  doJu^  that  in  every  effort  we  make  to 
better  tlie  condition  of  the  people  of  all  grades  and  ranks  of  life. 
Wlien  we  strive  to  give  cleanly  and  comfortable  homes,  to  find 
and  promote  rational  amusements,  to  cultivate  and  distribute  a 
pure  and  delightful  literature,  and  to  teach  those  habits  which 
lead  to  purity  of  body  as  well  as  mind;  when  we  lend  ourselves 
to  the  maintenance  of  healthful  bodily  recreations  for  mendiers 
of  both  sexes  ;  and  when  we  discover  and  bring  into  action 
measures  of  an  innocent  and  nsfftd  character  in  whicli  the 
members  of  both  sexes  can  easily  participate  without  feeling 
themselves  separated  by  some  absurd  and  sujiernatural  barrier, 
as  if  they  were  human  beings  of  different  flesh  and  blood, — 
then  we  are  doing  the  very  choicest  work  for  the  regeneration 
of  the  race,  for  making  it  a  race  that  shall  be  the  parent  of 
a  greater  race,  and  for  checking  that  overaliundance  i)f  an 
ii\fi^rior  race  which  is  the  sign  and  sea!  of  bad  bltMHl,  and  of 
degraded  vital  power  of  body  as  well  of  mind. 

Let  us  go  on  in  this  course ;  let  us  be  led  into  no  other,  and 
we  shall  leave  a  record  which  we  may,  it  is  prnbable,  never 
behold,  but  which  will  be  none  the  less  clear  to  other  eyes,  that 
shall  see  it  when  ours  are  closed  for  ever. 


The  BAI.ANCE  of  Bodily  Functions. 

Tlie  sanitarian,  in  the  new  work  wliich  lies  before  him,  can 
render  the  most  telling  assistance  to  the  good  storage  of  life  and 
to  the  storage  to  gmjd  life,  by  teaching  the  first  steps»  in  the 
early  days  of  the  journey  of  life.  But  there  is  another  course 
before  hhn  which  is  not  less  im^jortant,  and  which  relates  to  the 
art  of  ti*aining  the  body  in  such  a  form  that  all  parts  of  it  shall 
be  kept  in  perfect  balance  and,  if  1  may  say  so,  in  equal  health. 


BT0BJL6S  OF  UTB  AS 


It  has  been  too  much  of  a  nile  to  look  upon  the  work  of  the 
trainer  as  that  of  one  who  is  ministering  to  the  amxisements  of 
life,  or  to  the  simple  tcacliittg  of  tho&e  who,  for  a  professional 
purpose  or  for  amateur  tlisplay,  are  about  to  enter  into  some 
trial  or  com|H!tition  of  strength  ur  of  skill ;  and,  indeed,  I  have 
heard  prudish  people  object  to  trainiiiff  on  this  very  ground, 
that  whilst  it  is  all  nght  for  those  who  riave  to  get  their  living 
by  it,  or  who  wish  to  show  themf>elves  off  as  particularly  clever 
in  winning  fsioes  or  other  contests  of  a  physical  class,  it  is  out 
of  phire  in  all  cases  where  it  is  the  desire  to  be  well  brought  up 
ana  to  be  of  ordinary  gond  deijortnient.  This,  however,  is 
merely  putting  the  cart  before  the  horse.  These  systematic 
trainings  are  just  the  sort  of  trauiings  which  actually  break  tlic 
balance  of  parts,  which  tend  to  shorten,  and  which  often  do 
shorten,  the  vital  powers  of  some  of  the  tctj  best  endowed  of 
mankind  for  the  snstainment  of  a  long  existence.  Such  local 
overtraining  is  really  a  worse  plan  than  that  of  employing  no 
training  at  all,  and  is  only  equal  in  badness  with  that  training 
into  one  kind  of  exercise  by  which  special  organs  of  the  body 
are  forced  into  quick  and  mature  tk^velopment  before  the  other 
organs  have  readied  the  same  development,  or  have  even  reached 
their  maturity.  I  think  it  worthy  of  special  comment  that  in 
every  person  of  very  advanced  and  healthy  life  whom  I  have 
carefully  examined  as  to  the  physical  state,  and  as  to  the  state 
tliat  has  led  to  the  longevity,  this  fact  has  come  out  first  and 
foremost — that  the  organic  functions  w^ere  still  acting  in  pro[)er 
accord  and  i>erfect  hannony.  A  comparatively  weak  body  may 
thus  be  seen  to  have  t!ie  capacity  of  storing  up  a  long  life  and 
of  passing  by  a  much  stronger  body  in  the  race.  This  was  the 
actual  case  in  the  oldest  ^lerson  who  ever  came  under  my  own 
direct  observation.  On  the  other  side  I  do  not  rememl>er  any- 
one of  fine  and  \igourous  frame  of  body  and  mind  who,  d^nng 
prematurely,  did  not  die  from  the  failure  of  some  one  vitju 
urgau  almost  exclusively.  As  the  one  shot  which  strikes  the 
viUl  spot  in  a  bird  is  the  cause  of  death,  so  the  one  blow  or 
series  of  blows  on  one  organic  structure  in  the  weil-bailt  human 
form  is  the  constant  cause  nf  collapse  in  the  premature  failure 
of  that  form.  We  have  here  before  us,  presented  in  the  most 
tempting  manner^  a  study  second  to  none  in  the  range  of  sani- 
tation. It  is  a  study  which  of>eris  up  to  us  the  wide^it  reach  of 
sanitary  j»ractice  and  skill,  extending  into  the  daily  life  of  men, 
women  and  children  of  every  rank  and  of  every  occupation. 
At  present,  as  a  study  it  is  far  too  lof>se  and  crude  to  be  called 
a  branch  of  knowledge,  while  too  often  it  is  merely  offered  to 
the  world  as  a  piece  of  flagrant  and  transparent  C|uackery,  which 
deceives  the  ignorant  and,  like  the  boue-setting  sham  iu  medi- 
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cine,  does  an  incalculable  amount  of  injury.  We  hare  to  reduce 
this  method  of  e<jual  training  of  t!ie  orgiius  of  the  bocly  for 
regular  and  systematic  work  to  a  regular  and  systenmtic  science, 
&o  that  it  may  be  taught  in  elementary  schools,  become  a  natiuiil 
part  of  the  national  education,  and  be  so  impressed,  intelli- 
gently, on  the  mind  as  to  l>e  a  duty  for  observance  and  conduct 
tiirougliout  the  whole  of  life. 

It  is  impossible  t^o  strongly  to  impress  the  fact  that  for  long 
storage  of  life  a  physical  training  of  the  body,  that  shall  secure 
a  uniform  strength,  is  a  primary  lesaon  in  sanitation.  We,  as 
an  Institute,  ought  to  take  up  this  question  as  one  essentially 
in  our  own  domain.  It  comes  most  naturally  before  us,  as 
health  in  relation  to  physical  movement,  and  it  would  form  an 
admii*able  subject  of  a  special  course  of  lectuix's ;  not  a  mere 
ephemeral  course,  but  one  that  should  go  on  from  year  to  year 
with  a  constantly  improving  strain,  adapted  to  the  advances, 
the  necessities,  and,  I  may  say,  the  fashions  of  the  age. 

The  elements  of  this  part  of  our  subject  are  simple,  but  none 
the  less  eflfective  on  that  account.  We  have  to  keep  the  public 
mind  ojien  to  the  fact  that  a  weak  and  well-balanced  boily  is 
practically  a  stronger  body  than  a  strong  and  unbalanced  one ; 
that  a  weak  body  may  by  properly  balanced  training  be  made 
one  of  m^eat  power  for  the  retention  of  life ;  and  that  a  body  of 
original  strength  and  beauty  may  be  made  of  unusually  long  or 
of  unusually  short  life,  according  as  it  is  trained  into  the  condi- 
tions leading  to  the  one  or  the  other. 

Perfected  or  all  bound  Temper^vnce. 

Another  aid  towards  the  storage  of  life  is  that  stoical  virtue 
which  may  be  summed  np  in  the  term  perfected  or  all  round 
temperance.  I  do  not  include  in  this  tenn  what  is  commonly 
understood,  abstinence  merelj'  from  stimulating  or  alcoholic 
drinks.  Such  abstinence  ts  more  than  half  the  battle,  but  it  is 
far  from  all  the  battle.  The  storage  of  life  is  reduced  by  in- 
temperance of  speech,  of  action,  ancTeven  of  thought.  We  may 
consider  that  whatever  quickens  the  action  of  tlie  lieart  beyond 
its  natural  bounds  is  a  form  of  intern  iterance.  In  our  present 
stage  and  mode  of  existence  the  heart  iti  fitted  in  each  individual, 
according  largely  to  his  bereditjt  to  do  a  cortiiin  amount  of  work-, 
to  beat  a  certain  number  of  beata,  to  perform  the  feat  of  dis- 
tributing daily  a  certain  otunber  of  foot  ioas  of  blood  over  the 
body,  and  then  of  finishing  it«  coarse  or  CAreer.  It  is  probable 
that  in  the  work  thus  carried  ont  nothing  is  efct  recalled.  80 
much  done,  so  much  kifl.  Tbe  baart  mav  wear  out  in  its  own 
structore  by  change  of  diiOlia  fflbg  on  there,  and  that  adds  to 
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the  evil,  but  I  fleal  now  with  this  ever-working  or|Tan  in  its 
natural  slate,  as  dying  out  simplv  by  its  o%vn  work,  and  it  is  by 
so  studying  it  that  the  difficulties  now  being  considered  come 
into  view.  Stimulation  of  vfirious  kinds,  hastening  the  decline 
of  power,  thus  comt>s  into  ojim'at ion  and  the  orgiin  fails  under  it. 
Our  good  and  useful  friend  the  posttnau  feels  it  from  tlie  excels 
of  bis  WMrk  ou  foot ;  the  doetor  or  nurse  feels  it  when  obliged 
to  ftu'feit  the  natural  time  of  sleeyi ;  tiie  man  in  the  money 
market  feels  it  wlien,  for  tliat  which  is  not  bread,  he  lets  his 
exeitemi'iit  of  sale  or  ymrchase  carry  his  heart  away  into  wild 
ho])c  or  wilder  di-spair;  the  man  of  uubridled  pa.ssion,  who 
gi"owg  pale  or  red  with  rage,  feels  it  to  the  extremest  tension 
and  is  almost  invariably  cut  short  in  liis  career,  long  before  it  is 
at  its  natural  fulfilment,  by  this  fact  of  cardiac  wear  ali>ne. 
Beyond  all  these  the  jealous  man  feels  it  and  litendly  corrotles 
into  broken  heart  long  before  the  proper  period  for  which  he 
was  Cfiustrueted,  for  of  all  moral  excitements  jealonsy  \s  the 
most  fatal.     It  constitutes  a  distinctive  disease. 

These  are  stimulations  excited  by  and  through  the  mind  ;  bat 
to  them  we  luust  of  course  aild  others  of  grosser  quality  spring- 
ing from  the  ini|iroper  use  of  foods  and  drinks.  Here,  in  regard 
to  foods,  there  lies  befi>re  us  a  wide  tield  fur  research,  for  up  to 
the  present  time  there  has  been  very  littlt^  discovered  that  can 
be  trusted  as  |»roved.  That  our  various  tissues  are  constructed 
from  the  foods  we  take,  every  school  boy  and  girl  is  now  taught : 
but  what  foods  are  best  fitted  for  the  special  tissues  and  |mrt» 
the  most  advanerd  )>liysiologist  is  not  able  to  say  with  any  of 
that  |>recisiou  of  kntm  leflge  whifdi  is  so  urgently  required.  For 
instance:  tliere  is  one  tissue  of  our  bodies  that  is  of  fii'st  and 
greatest  moment,  I  mean  the  elastic  rubber  Hke  tissue  which 
gives  elasticity  to  the  lungs,  to  tlie  arteries  throughout  all  their 
course,  and  to  some  of  the  important  membrautms  surfaces.  If 
in  the  lung  stmcture  this  elastic  tissue  fails  a  large  share  of  the 
expirating  function  of  the  lung  fails,  and  Dr.  Francis  Troup,  (if 
Edinburgh,  in  a  splendid  paper  communicated  to  t!ie  Kdinbttrqh 
Medical  JounuiU  on  the  detection  of  puhuouary  eonsuniption  i>y 
the  microscope,  has  lat^'ly  tcdd  us  that  the  presence  of  the  curly 
filaments  of  this  tissue  in  the  fluid  expectcu-ated  by  the  patient  is 
one  of  the  earliest  evirlenees  of  disintegration  of  the  pulmonary 
organs.  We  all  see  the  effects  of  the  degeneratiou  of  this  elastic 
structure  in  the  ditfi-rences  of  youth  and  age.  We  speak  of  the 
elasticity  of  youth,  tlie  rigidity  of  age.  We  speak  tiguratively  it 
will  he  said.  No!  we  s|K^ak  actually ;  for  we  are  inei-ely  describ- 
ing differences  dependent  purely  on  the  condition  of  this  veritJible 
elastic  tissue.  Ihe  knowledge  as  far  as  it  goes  is  good.  We 
kjiow  the  qualities  of  thi:*  tissue ;   I  have  myself  vulcanised  it 
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caoutchouc  IS  vukanistMt :  wo  kiiciw  its  clieinical  composition;  we 
know  that  it  must  ori^iiiuUy  ha  ilvrivtiJ  fr<>m  food;  but  where 
and  Iiow  it  is  constriicted  in  the  bwly,  why  it  is  so  hirgely 
supplied  mu\  is  so  active  in  cpiiility  in  ilie  young  hody,  so  dt^iicient 
and  inactive  in  oklj  we  hare  no  clear  ideas  whatever.  We  do 
not  know  wliat  foods  feed  this  tissue,  what  diminish  it.  We  do 
not  even  know  tlie  ek*mentary  facts  wliether  it  is  made  at  all  after 
birth,  or  whether  we  are  born,  so  to  speak,  with  a  store  of  it,  which 
js  left  to  wear  out  and  is  never  recujjerated.  On  all  tliis  matter 
of  feethng,  therefore,  we  have  as  sanitarians,  much  to  learn,  and 
in  this  direction  of  learning  we  have  as  a  primaiy  duty  to 
determine  the  most  primitive  of  atl  rpiestions,  whether  it  is  wise 
to  use  up  as  food  the  half-used-up  tissues  of  the  lower  animals, 
or  whether  we  should  go  direct  to  the  vegetable  world  for  our 
fiupjiiies  and  never  swerve  from  that  course. 

1  expect,  and  I  say  tins  as  a  jmrtial  animal  feeder,  that  for 
the  storage  of  life  the  primary  or  vegetable  source  is  the 
soundest  and  best,  and  tbat  in  time,  for  the  sake  of  the  economy 
of  life,  as  well  as  of  the  economy  of  money  and  of  suffering,  as 
a  human  family  under  the  determination  to  live  long  and 
healthily  and  happily,  we  shall  come  back  to  the  first  fruits  of 
the  earth. 

Turning  to  the  drinks  which  are  necessary  for  perfecting  the 
storage  of  life,  I  could  say  a  great  deal  and  shall  say  little.  Jt 
woukl  not  be  becoming  of  oiie  whose  views  are  so  well  known  as 
mine  to  belabour  you  here  with  any  long  observations  on  the 
subject  of  temperance  in  regard  to  those  fluids  which  by  some 
wretched  adventure  of  poor  humanitv  in  its  puerile  stage  crept 
into  use  in  certain  sections  of  the  world  as  tirinks  excitmg  and 
vinous.  But  I  may  say  that  we  may  eongi'atnlate  ourselves 
that  their  use  has  nev€»r  extended  beyond  the  human  family, 
and  that  if  the  fish  of  the  sea  had  discover*ed  them  the  theory 
of  Van  Lceuwenbt^ek  had  never  even  to  bis  fertile  mind  had 
any  foundation.  We  may  congratulate  ourselves  also  as  a 
human  family  that,  excei>t  under  the  most  degnided  coutlitions, 
we  are  born  abstainers  from  them,  and  live  for  our  few  first 
years  protected  from  their  action.  Kegarding  this  action  and 
its  influence  on  the  storaj^e  of  life  I  should  however  be  car- 
r^'ing  comjilacency  into  cowardice  did  1  not  add  further  that 
from  the  beginning  to  the  end  of  the  chapter  the  intlueuce  of 
alcohol  on  all  the  nHcbanism  of  the  body  that  demands  most 
care  is  towards  deterioration  ami  cessation  of  action,  and  this  so 
determinately  that  a  race  could  be  produced  under  its  baneful 
influence  in  which  an  artificial  natural  state — it  is  no  paradox — 
should  bring  about  a  flxed  lower  limit  of  storage  of  life,  a  limit 
that  should  not  represent,  as  its  standard  of  duration,  one-fourth 
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of  that  which  is  now  well  known  as  the  comparatively  easily 
attainable  duration. 

Prevention  of  Damaging  Diseases. 

The  existence  amongst  men  of  certain  diseases  which  lead  tul 
physical  damaf^e  and  deterioration,  and  to  the  reduction  of  the 
capacity  for  the  storage  of  life,  is  the  last  subject  to  which 
there  is  time  to  refer.  Putting  aside  diseases  which  kill  so  often 
right  off  the  reel,  but  which  may  not  leave  any  very  serious 
daniaite  in  instances  in  which  there  is  recovery  from  them,  there 
are  some  wliich  in  the  most  conspicuous  manner  prevent  the 
possibility  of  complete  stora^  not  alone  in  one  but  throurrh 
many  generations.  The  alcoholic  diseases,  the  scrofulous  and 
phthisical,  the  malignant  or  cancerous,  the  s\^hilitic,  ai 
prominently,  diseases  of  this  order;  and  whoever  in  the  sani-' 
tary  line  of  research  helps  to  remove  them  by  getting  at  and 
removing  their  causes  is  amongst  the  truest  friends  of  humani^ 
that  humanity  ever  possessed. 


As  against  the  whole  argument  of  the  storage  of   life, 
objection  may,  I  know,  be  made,  that  such  storage  is,  after  all^ 
not  worth  having,  and  that  a  short  life  and  a  merr>'  one  is  the 

f olden  rule.  This  theoiy^  of  the  butterfly  order,  is  pretty,  bu' 
rough t  to  the  proof,  is  the  must  miserable  practice  that  tl 
eye  of  man  can  see  or  his  ear  hear.  The  men  who  say  it  m 
feel  its  acute  folly  also  most.  When  the  mind  and  body  are  woni: 
out,  when  there  is  forge tfulness  of  things,  frieiuls,  and  events, 
then,  no  doiibt^  tbe  continuance  of  life  is  no  longer  desirable. 
But  between  the  commencement  of  the  last  stage  of  a  long  life 
and  the  cstablishmeut  of  the  complete  stage  there  may  l>e,  ami 
often  is — nay,  always  is  when  the  process  is  healthy^ — a  time 
actual  pleasure,  during  which  the  survey  of  the  past  and 
recollection  of  tlie  past  are  sources  of  the  most  peaceful  and 
exalted  happiness.  For,  as  in  the  healthy  first  period  of  life 
hope  is  the  spring,  the  mainspring  of  life,  so  in  the  last  period, 
when  that  is  healthy,  realisation  is  the  note  of  success  and 
satisfjiction.  Moreover,  in  some  well-constituteil  bodies  and 
minds,  the  actual  winter  of  life  is  fruitful,  nay  positively  rich 
in  doing  and  in  well-<loing,  without  the  fever  and  intense 
aspiration  of  youth,  but  with  the  force  which  springs 
knowledge  that  has  ripened,  and  wisdom  that  nas  fo: 
knowledge.    We  have  amongst  us  at  this  very  moment  one 
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has  been  for  three  parts  of  a  century  a  giant  in  onr  great  cause, 
and  who  in  the  penod  of  life  coeval  with  the  century,  instead  of 
being  tired  of  lite  and  of  work,  enjoys  both  to  his  heart's  content. 
Need  I  go  one  step  further  in  search  of  an  exemplar,  and  that 
a  living  one,  of  my  argument?  I  need  not.  I  will  leave, 
literally  as  well  as  figuratively,  the  proof  of  the  argument  with 
the  Chairman. 


The  Chairman,  Mr.  Edwin  Chadwick,  at  the  close  of  the  address, 
said :  1  beg  to  move  a  vote  of  thanks  to  Dr.  Hichardson  for  the  great 
discourse  you  have  heard  from  him  to-day.  I  veuture  to  add,  that 
the  power  of  sanitation  has  so  far  advanced  that  contractors  might 
contract,  for  the  advancement  of  the  duration  of  life,  for  some  years  ; 
at  once  for  the  advancement  of  the  duration  of  life  of  the  average  of 
all  who  hear  me  and  who  are  resident  in  the  Metropolis,  by  some 
five  years  or  more.  1  might  present  some  notion  of  the  gain  of  life 
practicable,  by  showing  what  is  little  known,  and  is  difficult  to  get 
entertained  as  charges  for  malfeasance,  that  the  loss  of  Ufe  and  of 
money  in  this  MetropoHs,  even  with  its  present  reduced  death-rate, 
by  errors  in  legislation,  and  by  culpable  maladministration,  amounts 
in  this  Metropolis  to  not  less  than  90  lives,  and  not  less  than  £15,000 
every  day;  and  for  every  year  to  not  less  than  35,000  lives,  and 
upwards  of  five  millions  and  a  half  in  money.  On  the  other  hand,  I 
might  present  examples  of  more  correct  applications  of  the  principles 
of  sanitation  where  the  death-rates  of  cities  and  towns  have  been 
reduced  by  more  than  one-half,  and  where  a  corresponding  gain  in 
life  and  money  has  been  achieved.  I  might  adduce  examples  of  the 
total  aboUtion  of  the  so-called  children's  diseases,  and  a  reduction  to 
one-third  of  the  children's  ordinary  death-rates.  On  such  grounds 
large  future  augmentations  of  octogenarians  and  nonagenarians'  life 
may  be  anticipated  from  the  reduction  of  the  wastefulness  of  political 
ignorance.  It  certainly  appears  that  the  larger  proportions  of 
centenarians  are  amongst  the  lower  and  generally  depressed  classes  ; 
but  among  those  in  exceptionally  healthy  neighbourhoods  and  the 
absence  of  overcrowding,  and  always  connected  with  hereditariness, 
and  generally  with  very  simple  Uves,  which  will  be  one  great  sanitary 
factor. 
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EXAMINATIONS  IN  SANITARY  SCIENCE  FOR  LOCAL 
SURVEYORS  AND  INSPECTORS  OF  NUISANCES. 


BOABD  OF  EXAMINEBa 

Sib  Douglas  Galtox,  k.c.b.,  d.g.l.,  ll.b.,  f.b.b. 

A.  WtNTEB  BlTTH,  M.B.C.B. 

H.  Percy  Boulnois,  m.inst.cb. 

Prof.  W.  H.  Corfield,  M.A.,.M.D.oxoir.,  r.B.oj. 

KoGERs  Field,  b.a.,  m.inst.cb. 

Chari.es  Kelly,  m.d.,  f.b.cp. 

Hevry  Law,  m.tnst.cb. 

W.  H.  Michael,  q.c,  r.o.s. 

Louis  Parkbs,  m.d.,  pub.  health  CEBT.LOin), 

Prof.  H.  RoBiwsoy,  m.ivst.ojb. 

H.  Saxon  Snell,  f.b.i.b.a. 

J.  F.  J.  SyKES,  B.80.  PUB.  HEALTH,  M.B. 

Ernest  Turner,  f.b.i.bjl. 

J^tgtstrar. 
G.  J.  Symons,  f.b.s. 


Thb  great  and  increasing  importance  of  the  duties  devolTing  upon 
Local  Surveyors  and  Inspectors  of  Nuisances  in  connection  with  the 
various  Act^  relating  to  Public  Health,  the  Sale  of  Food  and  Drugs, 
&c.,  led  the  Council  of  the  Sanitary  Institute  of  Great  Britain  to 
establish  Voluntary  Examinations,  to  appoint  a  Board  of  Examiners, 
and  to  grant  Certificates  of  Competency  in  Sanitary  knowledge. 

The  Examinations  are  arranged  in  two  grades,  and  are  intended 
to  enable  Local  Surveyors  and  Inspectors  of  Nuisances,  or  persons 
desirous  of  becoming  such,  or  of  obtaining  the  Certificate  of  the  In- 
stitute, to  prove  their  compot^'ucy  in  the  subjects  of  Examination. 
A  register  of  Successful  Candidates  is  kept  at  the  Offices  of  the  In- 
stitute, and  a  copy  will  be  forwarded  to  Local  Boards  and  Sanitary 
Authorities  on  application. 

Each  Examination  occupies  a  portion  of  two  days.  On  the  first 
day  the  Examination  of  Surveyors  occupies  four  hours — via.,  from 
11  a.m.  till  1  p.m.,  and  from  4  till  6  p.m.,  and  consists  of  written 
papers  only.  Inspectors  of  Nuisances  have  two  hours*  written  exami- 
nation on  the  first  day — viz.,  from  1.30  till  3.30  p.m.  On  the 
second  day  the  Examiimtion,  for  both  classes,  commences  at  11  a.m., 
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and  is  vivd  voce^  with  one  or  inorp  questions  to  be  answered  in  wri 
if  deemed  necessary.     A  Certificate   of  Competency,  signed  by  the 
Examiners,  is  fcranted  to  successful  Candidates,  entitling;  them  to 
designated  as  "Certificated  by  the  Sanitary  Institute  of  Great  Brit 

As  one  person  may,  under  the  Public  Health  Act,  1875,  be 
Local  Surveyor  and  Inspector  of  Nuisances,  the  Examinations  are 
so  arranged  that  Candidates  who  desire  to  do  so,  can  enter  for  both 
Examinations  on  the  same  occasion*  but  they  are  not  advised  so  to  do. 

Every  Candidate  is  required  to  furnish  the  Board  of  Examin' 
with  satisfactory  testimonials  as  to  personal  character,  and  to  p 
t\ro  wwks'  notice  previous  to  presenting  himself  for  Examiuati 
stating  whether  he  wishes  to  be  examined  afi  Surveyor,  m  Inspect 
of  Nuisances,  or  as  lK>th.  The  lee  for  Examination  must  be  paid 
to  the  Secretary,  by  Post-Olliee  order  or  otherwise,  at  least  six  day« 
before  the  day  of  Examination.  On  the  receipt  of  the  fee»  a  ticket 
will  be  forwarded  adniittin^^  to  the  Examination, 

The  fees  payable  for  the  Examinations  are  as  follows  : — 

As  Surveyor £5  5s. 

As  Inspector  of  Nuisances      ,         .     £2  28. 

Unsuccessful  Candidates  are  allowed  to  present  themselves  a  aecxmd 

time  without  additional  payment. 

Examinations  are  appointed  to  be  held  for  the  year  I88S  : — 

On  Thursday  and  Friday,  June  7th  and  8th. 

On  Thursday  and  Friday,  November  8th  and  9lh. 

The  Forms  to  be  filled  up  by  Candidates  and  their  recommendf 
previous  to  Examination  will  be  supplied  on  application  to  the  Scei 
tary,  74a,  Margaret  Street,  W. 


SYTiTiABTTS  of  SUBJECTS  for  EXAMHTATIOW. 


FOE  LOCAL  SUBTEYORS. 

Laws  aitd  Bte-Laws — A  thorough  knowled^  of  the  Acts  afF* 
Sanitary  Authorities,  as  far  n»  they  relate  to  the  duties  of 
Surveyoi's  :  al«o,  of  the  Model  Bye-Lawa  issued  by  the  Lodl 
Government  Board. 

SXW£BAGE  JiND  Dbainaoe — Tlie  Sanitary  principles  which  shoul 
observed  in  the  preparation  of  schemes  for,  and  the  constnictit 
of,  Sewentge  worki ;  the  ventilation  and  flushing  of  aewers 
drains  ;  the  internal  drainage  and  other  Sanitary  arrangemt 
of  houses^  privies,  water-closets,  dry-closets,  and  the  removal 
reEii^e ;  the  Sanitary  detaihi  of  Builders'  and  Plumbers'  w< 
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Water  Sitpplt  of  To^t^s  jj^d  Houses — The  SaDitarj  principles 
which  should  be  observed  in  the  preparation  of  spheracs  for,  and 
the  cotiiit ruction  of,  Water-works  ;  the  various  ways  in  which 
water  is  likely  to  become  polluted,  and  the  best  means  of  ensur- 
ing its  purity. 

Reqtjlation  of  Cellah  Dwellings  and  Lonomo  Houses — General 
principles  of  Ventilation :  the  amount  of  air  and  space  neceaaairy 
for  men  and  animals  ;  the  means  of  supplying  air,  and  of  ensur- 
ing its  piirity. 

Highways  awd  Stbeets — Tke  Sanitary  principles  wbieb  ahoiild  be 
observed  in  the  construction  and  cleansini^  of  streets  and  roads. 

All  persons  wbo  have  passed  the  above  Exaraination  and  received 
the  Certiticate  for  Local  Surveyorw  are,  by  virtue  of  having  so  passed, 
entitled  to  become  Life  Members  of  the  Institute,  upon  payment 
of  Five  GuineaSt  in  addition  to  the  fee  paid  for  the  Examination. 


JOU  INSPECTOBS   OF  NUISANCES. 

A  thorou|;h  knowledge  of  the  Provisions  of  the  Acta  and  Model 
Bye-Laws  relating  to  the  duties  of  Inspector  of  Nuisances — also 
of  the  working  of  the  Sale  of  Food  and  Drugs  Act. 

A  fair  knowledge  of  the  principles  of  Ventilation,  and  the  simple 
methods  of  Ventilating  Eooms — Measurement  of  Cubic  Space. 

A  knowledge  of  the  Physical  Characteristics  of  Grood  Drinkiiig  Water 
— the  various  ways  in  which  it  may  be  polluted^  and  the  means 
of  preventing  pollution — Methods  of  Water  Supply. 

A  knowledge  of  the  proper  conditions  of  good  drainage. 

The  advantjiges  and  disadvantages  of  various  Sanitary  Appliances  for 
Houses — Inspection  of  Builders*  and  Plumbers'  work, 

A  knowledge  of  what  constitntee  a  Nuisance,  arising  from  any  Trade, 
Business,  or  Manufacture. 

A  fiiir  knowledge  of  the  characteristics  of  good  and  bad  Food  (such  as 
Meat,  Fish,  Milk,  Vegetables),  so  aa  to  be  able  to  recognise  un- 
soundness. 

Some  knowledge  of  Infectious  Diseases,  and  of  the  Eegulations  affect- 
ing  persons  suffering,  or  recovering,  from  such  diseases. 

A  knowledge  of  the  best  Methods  of  Disinfection. 

Methods  of  Inspection,  not  only  of  Dwellings,  Cellar  Dwellings, 
Dairies,  and  Milk-Shops,  but  of  Markets,  Slaughter-Houses, 
Cow-Sheds,  and  oi!*ensive  Trades, 

Scavenging  and  the  Disposal  of  Eafuse. 


All  persons  who  have  passed  the  abov«  Examination  and  received 
the  Certiticate  for  Inspectors  of  Nuisances  are,  by  virtue  of  having  so 
passed,  entitled  to  become  Life  Associates  of  the  Institute,  upon 
payment  of  Three  Guineas,  in  addition  to  the  fee  paid  for  the  Exami- 
nation. 
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EXAMINATIONS  FOR  LOCAL  SURVEYORS  AND 
INSPECTORS  OF  NUISANCES. 


The  following  Candidates  received  Certificates  from  June,  1S87, 
to  June,  1888, 


LOCAL  SUBVEYOBS. 

1887,  Nov.  11,  Campbell,  Adam  H,,  Edinburgh. 

1888y  June  8.  Daech,  Johk,  Balham. 

1887,  June   3,  Geen,  Habby,  Okehampton. 

1887,  Nov.  11,  UmTT,  Johk  W.,  Newport,  Mon. 

1888,  June  8.  Lowthbb,  Thomas,  Bristol. 

1887,  Nov.  11,  Macdonald,  Donald  Gr.,  Douglas,  Isle  of  Man. 

1887,  June   3,  Bailtok,  James,  Kilmarnock,  N.B. 

1887,  June   3,  Spubbell,  Hebbebt,  Eastbourne. 

1887,  June  3,  Thomas,  W.  E.  Clason,  Neath. 


1888,  June  8, 
1887,  Nov.  11 

1887,  June  3 

1888,  June  8 
1887,  Nov.  11 

1887,  Nov.  11 

1888,  June 
1888,  June 
1888,  June 
1887,  June 
1887,  June 

1887,  June 

1888,  June  8 

1887,  Nov.  11 

1888,  June  8 
1888,  June 
1887,  June 

1887,  June 

1888,  June 

1887,  June  3 

1888,  June  8 
1887,  June  3 
1887,  Nov.  11 


INSFECTOBS   OF  IHJISANCES. 

Adams,  H.  J.,  Wandsworth. 

Addiscott,  "WiLLLi.M  J.,  Plymouth. 

Allen,  Wllliam  H.,  Cardiff. 

Amob,  Daniel  Clement,  Fremantle,  Southampton. 

Abis,  F.  a.,  Liverpool. 

Bell,  Bobinson,  Carlisle. 

Bishop,  William  F.,  Bristol. 

BooTHMAN,  Henbt,  Whitworth,  near  Bochdale. 

BoYCB,  William,  Clapton  Park,  E. 

Bboadhead,  Samuel,  Bootle,  near  Liverpool. 

Bbown,  B.  Bailston,  Bridlington  Quay. 

Bbown,  William  Edwabd,  Hastings. 

Bbyant,  Chablbs  a.,  Huntingdon. 

BuTLAND,  B.,  Brighton. 

Cattbn,  Joseph  H.,  Exeter  Street,  Sloane  St.,  S.W 

Clabkson,  Joseph,  Southport. 

Oobham,  Chables,  Gravesend. 

CooPEB,  William  Geobgb,  Brighton. 

CoBDON,  Bobbbt  Cdbtis,  Newark. 

CowPEB,  Joseph,  Brixton,  S.W. 

Cox,  Jambs  IJ.,  Hailsham. 

CuBTis,  W.  E.,  Ilford,  Essex. 

Dbtby,  W.  S.,  Birmingham. 
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1887,  June  3,  Dukbae,  Datid,  Aberdeen. 

1888,  June   8,  Dyson,  John  Henet,  Thornliill,  near  Df-wabury. 
;lh88,  Juue  8,  EDiioNus,  William  H.,  Camden  Town,  N.W, 

.887,  June    3,  Edwabds,  JoirN  Wiute,  Birkenhead. 

fl888,  June   8»  Etinoton,  C.  W„  Hull. 

►1888,  June  8,  Finhiek,  J.  G.,  Aldershot 

1887,  Nov.  11,  Floweh,  T.  J.  M.,  Bristol. 

.887,  Nov.  11,  FoBuiiAM,  W.  F.,  Willeaden. 

J7,  Nov.  11,  Gahdneh,  C.  T.,  Dock  Street,  E, 

\  June   S,  G AH DNEn,  James  Thomas^  Gravesend, 

[688,  June   8,  Gkaiiy,  Kegiwald,  Ilampstead. 

.888,  June  8,  GiLLiEspiE,  A.,  Lees,  near  Manchester, 

\7j  Nov.  11,  Guujs,  Thomas  W.,  BrightoDf. 

L887,  Nov.  11,  Gbant,  W.,  Ejiflibourne. 

!888,  June  8,  Harbison,  William  LowTnEE,  Hull. 

11888,  June  8,  Head,  K.  Heath,  Upiier  Baker  Street,  W. 

I8b7,  Juno  3,  Hitioixs,  John  AV\,  x\ew  Brighton. 

1887,  Nov.  11,  HiLLiAM,  H.,  Staiulord.  • 

,1888»  June   8,  Hills,  Ahthub  R,,  Bow,  E, 

[JS88,  June  8,  Hobds,  W.  F.,  St-aleybridge,  near  Manchester. 

1887,  Nov.  11,  Hocuhton,  K.  A.,  Birkenhead. 

^1887,  Nov.  11,  Hot,  P„  Dudley  Place,  W. 

1887,  June    3,  Hunt,  John  W,,  Newport,  Mon. 

1887,  June   3,  Hi^t,  William  E.,  Bromley,  Kent. 

;1887,June    3,  Jackling,  W.,  Hull. 

1887,  Nov.  11,  Jaspeb,  E,  W.,  Woodford  Green. 

1887,  June   3,  Johnson,  Bobbbt,  Wliitby. 

1887,  Nov.  11,  Jones,  D.,  Swansea. 

1888,  June  8,  Jon^es,  James,  Cefn  Coed,  near  Merthyr  Tydfil., 
1888,  June  8,  JouB£«,  William,  Gateshead. 

1888,  June   8,  Kett,  PniLiP,  Lowestxjft. 

I8t^7,  June   3,  Kiell,  John,  Barnstaple. 

18s7»  June  3,  King,  Fiiedehic  William,  Maldon. 

1887,  Nov.  11,  Kitchen,  Tom  A.,  Leeds. 

1888,  June   8,  Knight,  W,  H.,  Wandsworth,  S.W. 
1888,  June  8,  Lanueb,  James,  Holloway,  N. 
1888,  June   8,  Lawbence,  Fhajtk  J.,  Beckenham. 
1887,  Nov.  11,  Leah,  James  W.,  De  Beauvoir  Town,  N. 
1887,  Nov.  11,  Lee,  W. 

1887,  June   3,  Leiohton,  Joseph  William,  Birmingham, 

1887,  June    3,  Lewis,  Ajitiiub,  WeUingborough. 

1888,  June  8,  Lot;k%  G.  11.,  Cardiff. 

1888,  June  8,  Litnd,  Jbbemiah,  St.  James's  Vestry^  Piccadilly. 

1887,  Nov.  11,  Maci>onald,  Donald  G,,  Douglas,  Isle  of  Man. 

1888,  June  8,  Mackenzie,  F.  Mobell,  Hans  Place,  S.W. 
1888,  Nov,  11,  McNaib,  Alejlandeb,  Holloway,  N. 
1887,  June   3,  Matillas,  Henet  D„  Liverpool. 

1887,  June   3,  May,  W.  H„  Hampste4Ml,  N,W.' 

1887,  June   3,  McCulux^h,  Roueht  Jamivs,  Bootle,  near  LiTerjXH)!. 

1888,  June  8,  ^Iilne,  Edwaed,  Hey  wood,  I^ncashire. 
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1887,  Nov.  11,  MiKTT,  S*,  Boumemoutli, 

1887,  June   3,  M itn ho,  W,,  Bis e,  Norfolk. 

1888,  June  8,  Nesfielb,  William,  Scarborough, 

1887,  June   3,  ^'uecomue,  Behjamik,  West  Brighton. 

1888,  June  8,  Oldfimj),  Datid,  Walton,  near  Ipswich. 
1887,  Nov.  11,  Patbick,  A,  E.,  Farnhatn. 

1887,  June    3,  PATrisoff ,  W.  P.,  Sunderland. 

1887,  Nov.  11,  Peeet,  A,,  Maryiebone. 

1887,  Nov.  11,  Pi^riT,  G.  M.,  Anerley. 

1887,  June  3,  Potthb,  E.  J.,  Brighton. 

1888,  June  8,  Powell,  John,  Neath. 
1888,  June  8,  Peatt,  J.,  Sydenham. 
1887,  June   3,  Pbjce,  G.,  Liverpool 

1887,  June   3,  Eamsi>ale,  W.  G-.,  Euawarp,  near  Whitby. 

1887,  June   3,  Eeadmai*,  William,  WMtby. 

1888,  June   8,  Eicmardso^j,  W.,  Pence  Rouses,  Durham. 

1887,  June  3,  Eobisson,  3 amiss,  Sunderland. 

1888,  June  8,  EoaEsa,  Kichaed,  Carnarvon. 

1887,  June   3,  EtrDLAirn,  Thomas,  Sunderland. 

1888,  June  8,  Eroo,  John  Edwaed,  Bow% 

1887,  June   3,  S.amu^,  James,  Egremont,  Cheshire. 

1888,  June  8,  Sb^^wcross,     Jambs    Thomas,    Withington,     near 

Manchester. 

1887,  June  3,  Sheldon,  William  Edwdt,  Wantage. 

1887,  Nov.  11,  Shelton,  J,,  Brighton. 

1887,  June   3,  Sidwell,  Hesbt  Thomas,  Cholsey,nr.Wallinffford. 

1887,  June   3,  Sleath,  Fbebbeick  Edwaed,  Harlesden,  N.  W. 

1888,  June  8,  Smith,  Qeohgb  Allen  Hampstead. 
1887,  June  3,  Stanley,  A.  W,,  Jun*,  Hull. 

1887,  June   3,  Stevens,  Gboege,  Godtnanchester, 

1888,  June  8,  Stevenson,  Joen,  KLagBtonKDn-ThameF, 
1887,  Nov.  11,  Stewabt,  T.  D.,  Dunoon,  N.B. 

1887,  June   3,  Sitmner,  James  W,,  Great  DriiTield. 

1887,  June   3,  Tattersall,  B.,  Accrington. 

1887,  Nov.  11,  Tatloe,  James^  Hereford. 

1888,  June  8,  Temple,  Wiuja^  Hbebebt^  Scarborough. 

1887,  June   3,  Thomas,  Etan  Chables,  Pontycymner  Qtirw  Valley, 

S.  Wales. 

1887,  Nov.  11,  Thomas,  Thomas,  Bristol. 

1887,  June   3,  Thomas,  William  Kingdon,  Clifton,  Bristol. 

1887,  Nov.  11,  White,  Eobeet,  Birmingham . 

1888,  June  8,  White,  Thomas,  Oulwortb,  Banbury. 

1887,  June   3,  White,  William  Owen,  Banbury. 

1888,  June  8,  W^tlh,  John^  Eoehdale. 

1887,  June  3,  WiLKiifaoN,  Geobgb  H.,  Liverpool. 

1888,  June  8,  Willet,  Andbew  W^  St,  George's-in-the-East. 

1887,  Nov.  11,  WiNTEK,  EnwABD,  Brighton, 

1888,  June   8,  Woonton,  J,,  St.  GeorgeVin-the-East. 
1887,  Nov.  11,  Ybo,  W.,  Brighton. 

1887,  June  3,  Young,  A.  F„  Monkw^rmouth 
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EXHIBITIONS  OF  SANITARY  APPARATUS  AND 
APPLIANCES. 

Teb  Exhibitions  of  Sanitary  Appliancea  are  held  annually  in 
coiiu(3ction  with  the  Autumn  Congress,  and  unpat^ented  exhibits  are 
protect*?d  by  a  certificate  granted  by  the  Board  of  Trade,  under  the 
Patents  Designs  and  Trad©  Marks  Act,  1S83. 

Judgea  are  appointed  by  the  Council  to  examine  the  several 
exhibita,  and  award  Medals  and  Certificates  of  Merit  to  such  objecta 
as  they  may  consider  worthy. 

In  addition  to  the  Ordinary  Medals,  a  special  Medal  —  the 
Bichardaoii  Medal — ia  oftered  by  the  Institute,  for  a  selected  exhibit 
from  the  entire  exhibition,  and  will  be  awarded  by  ibe  Judges  in 
caae^  of  pre-eminent  merit  only.  Selected  exhibits  of  such  a  nature 
as  to  require  practical  trials  which  cannot  be  carried  out  oo  the  spot^ 
are  submitted  to  such  trials  subsequent  to  the  close  of  the  Exhibition. 

The  Exhibits  are  arranged  in  the  following  Classes : — 

Sec.  3.— Sraoke  Pre veu ting  Appli- 
ances. 

„  4.— Lighting,  including  Electric 
LightiDg. 

„     6. — Ventilating  Gas  Burners. 

„     6.— -VeDtilatora. 

CL.\SS  IV,— Personal  Hygibne, 
Foods,  Filters  &  Disinfectants. 
Sec.  I, — Clothing, 

„     ii,— Beds  and  other  Furniture. 

„  3.— Ilo&pital  and  8ick-room  Ap- 
pliaoceei. 

„     4, — Domestic  Appliances, 

„     6.— School  Fittings. 

„     6.— Gymnastic  Apparatus. 

„     7.— Foods. 

„     S.^Domestic  Filters, 

„     9.— Mineral  Waters. 

„    10,— Soaps  and  other  Detergents. 

„    11.— Anti&eptica  tt  Dti^infectants. 

„    12, — DiMiiiftiCtiiig  AiJ|janitua» 

CLASS  v.— MiaoBLLJLNitoua. 
Aj-tides  of  Sanitary  interest  not 
induded   in    the  ahove    CUuseSy 
such  as  :• — 


CLASS   L— BuiujiNO    Materials, 

CONSTatTCTION   AND   MACHINERY. 

Sec.  1.— Mftteriiils  and  Constniction. 

„  2.— Dump-proof  Courses. 

„  3^— Paints  &  other  Protectives. 

„  4. — Wall  Papers  and  Coverings, 

„  &.—  Flooring. 

„  (J. — iHjcorative  Materials. 

„  7.— Machinery  and  Mechanical 

Appliances. 

„  8.— Lamidr}^  Appliances. 


Supply   ANn 


CLASS   IL— Watbb 
Sbwebaqb, 

8ec   1»— Apimmtus  for  WaterSupply. 
„     2* — Filtering  &  Softening  \Vttter. 
tt     3r— Water  Waate  Preventers. 
„     4.»FluAhing  and  Watering. 
„     6, — Sinks. 

„     6,— Batlis  and  Lavatories, 
„     7.— Water  Closets. 
„     8."Urinal8. 
„     9.— Sewers,   Drain   Pipes,  and 

Accessories. 
„   10.— Traps  and  OuUiea, 
„    11.— I>ry  Closets. 
„    12,— Sewage  Treatment. 
„   13. — Miscdlaneous  Sanitary 

Goods. 


CLASS    in,— Heating, 

AND  VbNTILATINO. 


LlOHTtNa 


Sec  1. — Heating  Apparatus. 
„     2.— Cooking  Apparatus. 


Sec.   l.—Sdentiflc  Instruments. 
H     2.— Books  and  Periodicals 
„     3.— Prevention  of  Accidents. 
„     4.— R«H  pirn  tors  &  Face  Guards 

for  Unhealthy  Occupations. 
„     r». — Fire  Preventing  Ajipliances. 
„     C— Melhotlfl  far  the  Disposal  of 

the  Dead,  &c^  &c,  && 
„     7*- Sundries. 
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EXHIBITIONS. 
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CLASSIFIED  LIST  OF  THE  AWARDS  AT  THE  EXHIBITIONS. 


EXPLANATOEY  NOTE. 

The  letter  M,  followed  by  the  date  in  heavy  type,  signifies  a  Medal. 

The  letter  C*,  followed  by  the  date  in  heavy  type,  signifies  a 
Special  Certificate,  given  for  an  exhibit  to  which  a  Medal  has  been 
awarded  at  a  previous  Exhibition. 

The  letter  €,  followed  by  the  date  in  ordinary  type,  signifies  a 
Certificate. 

In  each  case  the  date  indicates  the  year  in  which  the  award  was 
made. 

The  Town  in  which  the  Exhibition  was  held  in  each  year  is  shown 
in  the  following  list : — 


1877. 

Leamiogton, 

1883. 

Glasgow. 

1878. 

Stafford. 

1884. 

Dublin. 

1879. 

Croydon. 

1885. 

Leicester 

1880. 

Exeter. 

1886. 

York. 

1882. 

Newcastle. 

1887. 

Bolton. 

Where  the  name  of  the  Exhibitor  is  in  italics  it  implies  that  he  is 
also  the  Inventor  or  Manufacturer  of  the  Exhibit. 


CLASS  I.— BUILDING  MATEBLA.LS,    CONSTBUCTION 
AND  MACHINERY. 

Section  1.    Materiala  and  Construotion. 

1.  Aluminium  Crown  Metal.  Aluminium  Crown  Metal  Co,  M,  1883. 

2.  Delta  Metal.    Alex.  Dick.    M,  1883. 

3.  Artistic  Domestic  Ironwork.    Elgood  Bros,    M,  1885. 

4.  Granite  Vitrified  Bricks  and  Paving.     Candy  Sf  Co,  '  C,  1880. 

5.  Bed  Building  Bricks.     E.  Smith  ^  Co,    C,  1885. 

6.  „         „  „  Whitwick  Colliery  Co.     C,  1885. 

7.  Bock  Buff  Facing  Bricks.    Broad  &  Co.     C,  1885. 

8.  Salt  Glazed  Bricks.     Worthy  Fire  Clay  Co,     C,  188C. 

9.  Silica  Glazed  and  Enamelled  Fire  Clay  Bricks  and  Faience. 

Willcodlc  Sf  Co,    11,1879. 

10.  White  Enamelled  Bricks.    BourtreehiH  Coal  Co,     C,  1884. 

11.  „  „  „  J,  i  M,  Craig,     C,  1884. 

12.  „      Gkzed  Bricks.     Wortley  Fire  Clay  Co,    C,  1886. 

13.  „         „       Facing  Bricks.    Broad  &  Co.    C,  1885. 

M,  Medal;    C*,  Special  Certificate;    C,  Certificate. 
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CLASSIFIED   LIST   OF   AWARDS. 


CLASS  I.— Section  h—Cou/irmed. 

14.  Barrow  Blue  him  Hvdra\ilic  Lime.    J,  Ellis  tj*  Sons.     M,  1885, 

15.  lY-rra  Cotta,  Ex  I  iil.it  "'of.     ^Vlntmck  CoUie^y  Co.     C,  1S85. 

16.  Hycreian  Eock  Building  Composition.     IVilUnm  JMiiU,    C,  1882. 

17.  Silicate  Cotton.     J.  A.  G,  Koss.     M,  1882. 

18.  Scottish  Asbestos.     Scoithh  Agfteitos  Co,     M,  1888, 

19.  Victoria  Artificial  Stone  Paving.    Patent  Victoria  Stotie  Company. 

M,  1885. 

20.  The  Cmft  Artificial  Stone  Paving,     Croft  Stone  Quarry  ^  Brick 

Co.     C,  1885. 

21.  Dainp-pi-oof  Concrete  Pavement.     TT,  B,  WiUineon  J*  Co,    M, 

1882. 

22.  Gniiiittj  Concrete  Parement.     T,  Cordinfjiey  ^  Sowt^     C,  1884. 

23.  Vitn'ous  rifjor  Tiles.     B,  Smith  j-  Co.     C,'l880. 

24.  Willesden  Paper  Hooting.      Waterproof  Paper  Sf  Canvas  Co,     H, 

1886. 

25.  "Willesdeu  Waterproof  Paper  and  Canvas.    "W.  Carsoii  &  Sons. 

C,  1884. 

26.  FiiNj-Proof  Fixing  Blooksi,     Wriyht  ^  Co,    C,  1886  ;   C,  1887. 

27.  Silicon  Tread  for  Stepd.    JhulUm  ^  Co.     C,  1883;  C,  1884  ;  C, 

1885. 

28.  Decker  Portable  Hospital.     Ikfl'er  Bospitals  ^  Hud  Faetcry,  M, 

1886. 

29.  GlaasinfT  'Without  Putty,  System  of.     Pmnycooh  Patent  Olazinff 

4-  Kmjineerimj  Co.     C,  1883  ;  C,  1884. 

30.  Eevolvin^   Shutters,   with    Balance- Weight    Motion.      Salmon^ 

BanuM  i'  Co.     C,  1880. 

31.  OpentT  for  Fanlight^i  and  Skyli^Ms.     TT.  ^  i?.  T^ijoiL    C,  1883  : 

C,  1«84;  M,  1885:  C*,  1886. 

32.  Fanlight  Opcnen^  and  Costcment  Fastt^ners.  E.  Adam^.    C,  1879. 

33.  Adjustable  Pivot  for  Fanlight*.     M.  Adam^.     C,  1884. 

34.  Side  UuM.si.«ts  for  Fanlights.     R.  Adarmt.     C,  1885. 

35.  Acme  Door  Check  and  Spring  (double  action).     Ilindle,  Norton 

<fcCo,     C,  1880;  C,  1887. 

36.  Adjustable  Shoe  and  RegiJating  Spring   Ilinge   for  Swioging 

Boors.     B,Ad4jms.     0,1879. 

37.  Norton  Boor  Spring.     K,  Adamn.     C,  1884. 

38.  Victor  Spring  Hinge.     R,  Adams.     C,  1885. 

39.  E**inovable  Kain  Water  Pip»>.     J.  Qr^ytQn,     C,  1887. 

40.  Sanitary  Dry  Lime.     !S<initary  Dry  Lime  Co^     0,  1886* 

Section  3.    Bamp-Froof  Oourses. 

No  Awards. 


Section  S.    Paints  and  other  Protectives. 

1.  GrifBth^s  Patent  Wliite.    Silicatt  Paint  Co,    Ki(>hardson  Medal, 
1878. 
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2.  Griffith's  Patent  White,  and  for  their  preparations  of  Silicate 

Paint,  Enamel  Paint  and  Petrifying  Liquid.   Silicate  Paint  Co, 
M,  1878. 

3.  Leadless  "  Chariton  White  "  Paint  and  Dryers.    J.  B.  Orr  A  Co. 

M,  1883. 

4.  Arcanum  Process  of  Silver  Plating  Steel.    Jeffergon  Bead,    M, 

1879. 

5.  Magnetic  Oxide  Paint    ff.  Thompson  ^  Co.    C,  1885. 


Section  4.   Wall  Papers  and  Coverings. 

1.  Paper  Hangings  free  from  Arsenic.     Woollams  Sf  Co.    M,  1879  ; 

0»,  1882 ;  0*,  1888. 

2.  "  Lincrusta  Walton."    F,  WalUm  ^  Co,     C,  1883. 

3.  Cheap  Artistic  Non- Arsenical  Washable  Wall  Papers.     Thos. 

Dochrell,  S<m8  ^  Co.     C,  1884. 


Seotion  5.    Flooring. 

1.  Peto  Fireproof  Flooring.    Doulton  ^  Co.    M,  1885 ;  0»  1887. 

2.  Economic  Hollow  Flooring.      0.  E,  Pritchett,     M,  1878;   O* 

1879. 

3.  Hospital  Flooring.     T.  Jennings,     C,  1885. 

4.  Method  of  Wood  Block  Flooring.    NightingaU  ^  Co.    C,  1886 ; 

C,  1886. 

5.  Parquet  Flooring.     A.  Gardner  ^  Son.     C,  1883. 

6.  Solid  Oak  Parquet  Flooring.    F.  R.  Scott  &  Co.     C,  1884. 

7.  Immovable  "Acme"  System  of  Solid  Wood  Block   Flooring. 

Duftf  ^  Son.     C,  1886. 

8.  "  Through-colour"  Linoleum.    Hembry  Sf  Co.    C,  1887. 


Seotion  6.   Deoorative  Materials.. 

1.  Bepouss^  and  other  Brass  Work,  Exhibit  of.     W,  F,  Johni(m. 

C,  1885. 

2.  Colouring  Patterns  through  the  Substance  of  Wood.    H.  ChaUe 

Webb,    M,1880. 

3.  Moulded  Wood  Decoration.    J.  F.  Sr  0.  Harris.    M,  1886. 

4.  Art  Pottery.     Doulton  Sf  Co.    M,  1884 ;  C*,  1886. 

5.  Improved  Fibrous  Plaster  Work.    T.  Cordingley  Sf  Sons.   C,  1886. 

6.  Architectural  Terra  Cotta,  Exhibit  of.    J.  Stiff  4'  Sons.    C,  1886. 

7.  Decorative  Tiles  for  Covering  Walls  and  Floors.     Doulton  ^  Co. 

C,  1879. 

8.  Embossed  Tiles.     E.  Smith  Sf  Co,     M,  1886. 

9.  HaU's  Hanging  Tiles.    J.  Cliff  Sl  Sons.     C,  1886. 

M,  Medal ;    0*,  Special  Certificate ;    C,  Certificate. 
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CriASSITIED   LIST   OF   AWAEDS. 


CLASS  L— Section  ^.—Continued. 

10.  Mars  den  Tilings  ^*<ir  Wall  Decoration.    Magiiir©  &  Son.    C,  1884. 
ii.  Phritognipliic  jBmbosyed  and  Incised  Tiles.     E,  Smith  tj*  Co,     C, 

1S85. 
12,  Wedge  wood  Ornamental  Tiles.     W.  B.  Morrison.     11,  1883. 


Section  7.    Machinery  and  Mecbanioal  Appliances. 

1.  Chain  Belting  for  Mat-liinery.     W.  Wilby,     C,  18S4. 

2.  Cotton  Wachine  Beltinp:.     J/"a«W«  Gamhj,     C,  1883  ;  M,  1884. 

3.  Steil's  Fastener  for  Macbine  Beltiojs:.    ilauric©  Ghindy.    C,  1  SH,'l 

4.  Faija's  Cement  Testinj^  ^Machine.     Casebourne  &  Co.     M,  1886, 

5.  Alcazar  Vertical  Steam  Ensrine.     E,  S,  Hindlei/,     C,  1.^8(3. 

6.  Fryer*a   Destructor   and   Carbonizer,  and   Firman's  Desiccating 

Apparatus.     Manhne,  AUioU,  Fnjer  tj*  Co,     M,  1882. 

7.  Improved  Six-Ton  Steam  Eoad  Roller.     Aveluuj  ^'  Porter.     M^ 

1879. 

8.  Non-Absorbent  Tub  or  Pail  Van.     J.  Ii,  McCallum,     C,  1880. 

9.  Steel  Wheel  for  Sanitary  Carts.     H,  J,  Barrett.     C,  18^(5, 

10.  Closed  Sectional  Sanitripy  Van.     J.  Smith  4*  Sons,     C,  1886. 

11.  Conical  Kuittinij  Maeliine.     T,  Coltman,     C,  1885. 

12.  Flat  Web  Knittint*:  .Marbine  and  Rotbvvell  Knitting  Madiineo. 

W.  IlothwelL     M,  1884. 

13.  Friction   DriWng    Attach rneiit   for   Sewing   Machines.      Sin^r 

Maiiftfftcturimj  Co.     M,  1883. 

14.  Knitting  Machines.     Harrison  Patent  Knitting  Maehim  Co,     C, 

1884. 

15.  Victoria  Knitting  Machine.     Pirn  Bros,,  Limited.     C,  18S4, 

16.  Reviilviiig  Shuttle  for  Sewing  Macliinea.     Bradhufif  ij*  Co.     C» 

188.3, 

17.  Power  Knitting:  Mat^hinery,     W.  Rothtvell     M,  1887. 

18.  Gun-metal  Boiler  Fittings.     /.  Gallmvay,     0,  1887. 

19.  Siyht  Feed  Lubricator,     J,  Galloway.    'C,  188", 

20.  .Tobuslon's  Dryer.      Manhve^  AUiott^  Fnjfr  4'  Co,     M,  1887, 

21.  G.rrugat^^d  Steel  Tyre.      William  Fox.  '  M/1887. 


Se<stion  8.    Laundry  Appliances. 

1.  Improved  Washer,  with  table  complete.     J.  Borwell,     M,  1877, 

2.  New  '•  Shuttle  "  Stpam   Power  W.ashing  Machine.      T.  Bradford 

.j*  Co,     M,  1877  :  C»,  1878. 

3.  Paragon  Washing  Machine,  with  Canadian  Washer.     Kirsop  & 

Co.     C,  1882. 

4.  Paragon  Washing  Machine,  with  Canadian  Washer.     /?.  N.  Km* 

wurthf  ^  Co.     C,  1885  ;  L\  18sfi. 

5.  Steam  Washer.     /.  GreiiMll.    M,  1885;  C*,  1888;  C*,  1887. 
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6.  "  Vowel  E"  Bradford's  Family  Washing  Machine.     Qarton  & 

King.     C,  1880. 

7.  Washing  Machines.     T.  Bradford  ^  Co,    M,  1882 ;  C*,  1883 ; 

C*,  1884;  C*,  1885. 

8.  Washing  Machine,  heated  by  Gas.     Thomas  FletcJier,     C,  1885. 
g.  Mitehell's  Patent  Steam  Washer.     James  Mitchell     C,  1882. 

10.  Eclipse  India  Rubber  Wringer.  E,  N.  Kmworthy  ^  Co,    C,  1886. 

11.  Equipoise  Wrinf^ng  and  Mangling  Machine.     E,  N,  Kenworthy 

SfCo.    M,1886. 

12.  White  Enamelled  Fireclay  Laundry  Trough.     BourtreehiU  Coal 

Co.    C,  1884. 


CLASS  n.— WATER  SUPPLY  AND  SEWERAGE. 

Seotion  1.    Apparatus  for  Water  Supply. 

1.  Hose  Reel.     HeadUy  ^  Sons,     C,  1879. 

2.  Hydraulic  Ram.     W.  Baird.    C,  1884. 

3.  Buck's  Automatic  Rain- Water  Separator.     C.  Q,  Roberts,    M, 

1882 ;  G*,  1883. 

4.  Anti-perciission  High-Pressure  Valves.   Doulton  4r  Co,  M,  1879 ; 

C*,  1880;  CM883;  C*,  1884. 

5.  Anti-percussion  High-Pressure  Bib  Valves.     Doulton  ^  Co.     C, 

1882. 

6.  Anti-percussion  Ball  Valve.     Doxdton  Sf  Co,     M,  1882, 

7.  Double  Valves  for  Flow  and  Return  in  Hot  Water  Circulation. 

Qoode  4'  Co.     C,  1886. 

8.  Improved  Paragon  Valve.     W.  Ross.    C,  1883. 

9.  Bib  Valves  for  Hot  and  Cold  Water.    IT.  Trott,    C,  1885 ;  C, 

1886. 
ID.  Full  Way  Stop  Valve.     J.  Tylor  Sf  Sons,     C,  1880. 

11.  Large  Way  Waste  Plug,  with  Protective  Cover.    Finch  &  Co. 

C,  1879. 

12.  Water  Taps.    J,  Fell  4-  Co,    C,  1882. 

13.  Lever  Nut  for  Boiler  Cock.    J,  Warner  Sf  Sons.     C,  1885. 

14.  Improvements  in  Well  Sinking  Apparatus.     Le  Grand  ^  Suf- 

cliff.    M,  1877;   C*,  1879. 

15.  White  Enamelled  Fire-Gay  Cistern.     Bourtreehill  Coal  Co,     M, 

1885. 

Section  2.   Filtering  and  Softening  Water. 

1.  Anti-Calcaire  Powders  for  Softening  Water.     P,  A,  Maignen. 

C,  1883. 

2.  Porous  Carbon  for  Filtering  Water.     Patent  Porous  Carbon  Co. 

C,  1885. 

M,  Medal ;    C»,  Special  Certificate ;    C,  Certificate. 
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CLASS   II.— Skction  2,—Contmu«d, 


Material  for  FiltenEf;  Water. 
Furijteation  Co.     M,  1887. 


Intemaiicnal  Water  if  Sewage 


Section  3.    Wator  Waato  Preventers. 

I.  Bath  L<5cking  Valves  for  Preventing  Waste  of  Water.     DoulUm 

4-  Co.     C,  1882. 
2»  Bath  Lockinp:  Valves  for  Preventing  Waste  of  Water.    J.  Tiflor 

it  Sons.     C,  1882. 

3.  Dir»>ct  Actini!^  Valveless  Waste  Preventer,     A,   T,  Bean*    M, 

1880;  CM882, 

4.  Siphon  Action  Water  Wante  Preventers.    Shanks  4f  Co.   M,  1884. 

5.  Siphon  Action  Water  Waste  Preventer.     H.  BraUhwatU  4"  Clj. 

C,  1886. 

6.  Siphon   for  Water  Closet   Cisterns.      H.   BruitJiwaiU  ^    Co, 

C.  1879. 

7.  "  Waste  Not  **  Eeguktor  Valve.    J.  Tylor  ^  Sons.    C,  1880  ; 

C,  1882. 

8.  Waate-Preventing  Flushing  Siphon,     IJenry  Watson  4c  Son,     Ot 

1882. 
g,  "Invicta"  Flushing  Cistern.     Goode  4c  Co.     C,  1885. 

10.  Siphon  Flushing  Cistern.     Ifuviph^rson  cj*  Co,     C,  1885. 

11.  ,»  „  ,,  Wright  &  Stevens.     C»  1882. 

12.  Vacuum  Flushing  Ciatem  for  Water  Cloeets  with  Seat  Action 

Arrangement.     Doutton  ^'  Co.     C,  1884. 

13.  Shanks's  Eeliable  Water  Waste  Preventer.   B.  Cuerden,  C,  1S87. 

14.  „  „  „  t,  J.  Vause  &  Son.     C, 
1887. 

Section  4.    FlusMng  and  Watering. 

1,  Combined  Flush  Tank  and  Grease  Interceptor.    Adams  ^  Co. 

C,  18S6- 

2.  Improved  Siphon  Flnsh  Tank.    BoulUm  4*  Co.    C,  1887. 


4 


Section  5. 
Artisans'  Dwelling  Sink/*     G. 


Rinkg, 


Jenm'fUfS.     C,  1879* 
Butler^H  Sink,  lined  "with  Block  Tin.     W.  Baird.     C,  1884. 
Cheap  (rlazed  Stoneware  Ninks.     DouUon  6f  Co.     C,  1884. 
Cud  Gratini^  for  Sinks.     Thcmasson  J,-  Keif.     C,  1S82. 
Eiuirnelled  Fireclay  Sinks.     J.  ^-  M.  Crau/.     M,  1884, 
Fireclay  Sanitary  Sinks  and  Water  Troughs.      Willcock  <J*  Co, 
C,  1879. 

7.  Hospital  Slop  Sink  with  Waste-not  R^^guktor  Valve*    J.  Tylor 

4'  Sons,     C.  1882, 

8.  **  Imperial  "  Slop  Sink,     J.  CUf  dj»  Sons.     C,  1886. 

9.  Swivel,LockPlug,and  Overflow  for  Sinks.  Siidder^Co.  0,1879. 
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10.  White  Enamelled  Sinks.    J,  Cliffy  Sons,    C,  1886. 

11.  „  „  WoriUy  Fireclay  Co.     C.  1886. 

12.  „  „  Fireclay  Sinks.    W.  Baird.     C,  1884. 

13.  „  „  „  BouHreehiU  Coal  Co,     C,1884; 
C,  1885. 

14.  White  Enamelled  Fireclay  Sinks.     J.  ^  M,  Craig,     C,  1882 ; 

C,  1883. 

15.  White  Enamelled  Fireclay  Sinks.    Maguire  &  Son.     C,  1884. 

16.  Enamelled  Iron  Slop  Sink,  with  Eegulator  SuppJy  Valve.    J, 

Tylor  ^  Sons,     C,  1880. 

17.  SlopSinks.     T.  Twyford.    C,  1884. 

18.  Craigfs  White  Enamelled  Sinks.    J.  Vause  &  Son.     C,  1887. 

Section  6.    Baths  and  Lavatories. 

1 .  Bath,  with  Shower  Douche  and  Spray  Fittings  Combined.     W. 

Baird.     C,  1884. 

2.  Cast-Iron  Bath.    Shanks  Sf  Co,    C,  1883 ;  C,  1884. 

3.  Concrete  Bath  in  one  piece.   W,  H,  LasceUes,  M,  1879 ;  C*,  1880. 

4.  Enamelled  Fireclay  Bath.    Eimington  Bros.  &  Co.     C,  1882. 

5.  "  Eureka  "  Spray  and  Plunge  Bath.     Shanks  ^  Co,    C,  1883. 

6.  Shanks's  "Eureka**  Spray  and  Plunge  Bath.      Fergusson   & 

Starkey.     C,  1885. 

7.  Fireclay  Enamelled  Bath.    John  Hall  ^  Co,    M,  1888. 

8.  Hot-air  Bath.     T,  Oalbraith,    M,  1877. 

9.  Porcelain  Bath.    Joseph  -  C liff  Sf  Sons,    M,  1883  ;  C*,  1886. 

10.  „         Baths,  moulded  and  glazed  in  one  piece.    Ruffard  4* 
Co,    C,  1878. 

11.  Well  and  Dry-Platform  Sponge  Bath.    Groom  &  Co.     C,  1885. 

12.  Combination  Bath  Fittings.     Bam  4r  Baillie.     C,  1886. 

13.  Horizontal  Pull  Fittings  for  Baths  and  Lavatories.     W.  Baird. 

C,  1884. 

14.  Locking  Apparatus  for  Bath  Fittings.     Dovlton  j-  Co.    C,  1884. 

15.  Lavatory.    Gillow  &  Co.    C,  1878. 

16.  „        Basin  with  Flushing  Bim.     C,  T.  Moling.     C,  1882. 

17.  „        Basins.     T.  Twijford,    C,  1884. 

18.  Tip-up  Lavatory  Basin.     Doulton  ^  Co.     C,  1882. 

19.  Clark  s  Anti-splash  Tip-up  Lavatory  Basin.    J.  FeU  6f  Co.    C, 

1882. 

20.  Flushing  Bim  Lavatory  Basin.    J.  Tylor  4*  Sons.    H,  1880. 

21.  „  „  „  with  Quick  Waste.    J,  Tylor  j- 
Sons,     C,  1882. 

22.  "Unbreakable"    Fireclay    lavatory    Basins    for  Schools,   &c. 

Fergusson  &  Starkey.     C,  1885. 

23.  Porcelun  Lavatories,  with  movable  caps  for  access  to  fittings. 

Shanks  ^  Co,     C,  1883  ;   C,  1884. 

24.  "  Shanks's  **  Porcelain  Lavatory  Fittings.    Fergusson  &  Starkey. 

C,  1885. 

M,  Medal ;    G*,  Special  Certificate  ;    C,  Certificate. 

LL 
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CLASSiri£D   LIBT  OF-  AWi^OS. 


CLASS  IL— Section  6,—  C(mtmued, 

25.  Lavatory,  with  SlmmpooiDg  Apparatus.     W*  Baird,     C,  1884- 

26.  Jenninga'a  Universal  Sbampooiug  Apparatus.   Dinning  & 

C,  1882. 

27.  "Universal  "  Shampnnlng  Apparatus.     O.  JenninrfS.     C,  1879. 

28.  Shower  and  Douche  Bracket.     Hayward^  Tyler  4'  Co,     C,  18f 

29.  Morriscm's  Spray  Lavatory,     B.  Cuerden.     C,  1887. 

30.  Shanka'a  Imperial  Lavatory.     E.  Cuerden.     C,  1887. 

31.  „  „  „  J.Vause&Son,     C,  1887 

32.  Buftard*8  Enamelled  Fireclay  Bath.     J.  Vause  &  Sod,     C,  1887. 


6, 

7- 
8. 

9- 
10, 

12. 
14. 

16. 

17- 
18, 
ig. 
20. 

21. 
22. 

bi- 


section 1.    Water  Closets. 

Artisan  Closet.     Beard,  Dent  cj-  HiUifer      C,  1879. 
''BeauWt"  FJush-dowTi  Cilia et.     Hiimphftrsou  &  Co.     C»  18^ 
"Gear  Way  "*  E*igulatnr  Valve  Water   Closet,   with   overflow 

comiimnioiting  with  Valve  Box.     J.  Ttjlor  tj*  Sons,     C,  ISSO^ 
"Crown"  Cottage  Water  Closet*     Henry  Watson  &  Son. 

1882. 
Economical  Combiimtion  Closet,  in  two  pieces,     Doidtan  4t  C«. 

C,  1885. 

Economical  Flush-out  Closet,    DoulHn  4'  Co.    C,  1880  ;  C,  188* 
"  Excelsior"  Water  Closet.     D.  T.  BmUl     M,  1877 ;  C*,  1878. 
Fowler's  Water  Closot,     W.  Harriuian  &  Co.     C,  1882. 
Full-flush  Valrelees  Qoset.     Ha>fwanl,  TifUr  Sc  Co.    M,  1882. 
-  Household  **  Water  Closet.     0\  D,  Ward.     M,  1882. 

H.  Trntt.     CM885. 
"  Lambeth  "  Combination  Water  ClnHPt.    DouHon  4-  Co,   C,  1884. 
,»  Flush-out  Closet.     Dmtnoit  4-  Co.     C,  1883. 

„  Trtjugh  ClosL^^  with  Automatic  Flush  Tank.    DoulUm 

4- Co.    C,  1883. 
"  National  **  Water  Closet,     llenrv  Watson  &  Son.     C,  1882. 

W.  B^  Morrison.     C,  1883. 
Wilcock's  Automatic  Flushing  Closet.   Slaguire  &  Son.   C»  18J 
Improved  Heat  for  Water  Clonets.    E,  tj*  A,  E,  Gilbert,    C,  13 
Terry's  Pedal  Action  for  Water  Closets.  J.  Tyhr^  Som,  C,  18^ 
Improved  Shape  of  Trough  for  Water  Closets.    Adam*  ^ 

C,  1885. 
Shanks's  Tubal  Wash-out  Closet.     E.  Cuerden.     C,  18S7. 

„  „  „  „         J.  Vause  &  Son,     C,  1 887. 

„       Wash-out  Closet  and  Cistern  combined,  for  Country  use. 

J.  Vause  &  Son.     C,  1887. 


Seotion  6.    Urlaals. 

1.  Flush-out  Urinal  Basin.     /.  Tylor  ^-  Sotut, 

2,  White  Enamelled  Urinal  Floor  Channel. 

1886. 
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3.  Shanks's  Urinal  with  Tilting  Flusher.  J.  Vause  &  Son.  C,  1887. 

4.  NichoU8*s  Soot  and  Salt  Urinal.    W.  P.  White  &  Co.    C,  1887. 


Section  8.    Sewers,  Drain  Pipes,  and  Aooessories. 

1.  Artificial  Stone  Tubes.    Patent  Victoria  Stone  Co,    C,  1879. 

2.  Rock  Concrete  Tubes.    Sharp,  Jones  ^  Co,     C,  1879. 

3.  Acme  Sewer  Pipes.    S.  Ferct/  Boulnoie,    M,  1883. 

4.  Cast-iron  Drain  Pipes,  coated  with  Angus  Smith's  Preparation. 

Maguire  &  Son.    C,  1884. 

5.  Improved  Drain  Pipe,  with  Access  Cover.     W,  P,  Buchan,     C, 

1882. 

6.  Large  Fireclay  Drain  Pipes.    Straker  ^  Love,    C,  1882. 

7.  London-made  Stoneware  Pipes.    Doidton  if  Co,    C,  1884. 

8.  Salt-glazed  Fireclay  Sewer  Pipes,  Exhibit  of.     J,  Binnie,     C, 

1883. 

9.  Stoneware  Pipes.     Branksea  Island  Pottery  Co,  {Limited),     C, 

1880. 

10.  Stoneware  Drain  Pipes.    BourtreehUl  Coal  Co.    C,  1884. 

11.  Hassall's  Joints  for  Stoneware  Pipes.     T,  Wragg  ^  Sons,    M, 

1886. 

12.  Joint  for  Drain  Pipes.    Doulton  4r  Co.    C,  1882. 

13.  Maguire's  Cradle  Joint  for  Drain  Pipes.    J,  ^  M,  Craig.    C, 

1882. 

14.  ]Ma whey's  Joint  for  Stoneware  Pipes.      T.  Wragg  ^  Sons.     C, 

1885;  C,  1886. 

15.  Self-Ad  justing  Joint  for  Stoneware  Pipes.    Doulton  ^  Co.    M, 

1886;  0*,  1887. 

16.  Stanford*8  Joints  for  Stoneware  Pipes.    Doulton  j*  Co.    M,  1878 : 

C*,  1880. 

17.  Stoneware  Pipes  for  Stanford's  Joint.     J.  Stewart,  Sen.     C*, 

1888. 

18.  Galvanized  Cast-iron  Air-tight  Inspection  Chamber  and  Drain 

Pipes.     Burn  ^  Baillie.     C,  1886. 

19.  Woodman's  Stoneware  Screw  Plug  and  Collar,  for  access  to 

drains.     BaiUy  <f-  Co.     C,  1886. 

20.  Latham's  Flap  Valve.     Doviton  ^  Co,    C,  1882. 

21.  Gordon's  Junction  Blocks,  for  liampholes  and  Inlets  to  Sewer?<. 

T.  Wrof/g  ^  Sons.     C,  1885. 

22.  Enamelled- \Vare  Open  Channels  for  Manholes.     Doulton  ^  Co, 

C,  1884. 

23.  White  Enamelled  Straight  and  Curved  Channels  for  Inspc^ction 

Chambers  to  Drains.     Broa<l  A  Cr>.     C,  18S5. 

24.  White  Enamelled  Straight  and  (Curved  (/lianniflH,  and  Clmmul 

Junctions  for  Inspection  Cluim1x;ni  to  Dmins.     Wortleij  J-'irf- 
clag  Co.    C,  1885. 

M,  Medal;    0%  HjiecialUrtiOcaia ;    C.  Certilkata. 
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CLASS  IL— Section  0,—Omti'nued. 

2i>.  C*afit-iron  Channels  for  Stable  Drainage.    Binnuig  &  Cooke.     C, 
1882. 

26.  Manhole  for  Drains,  with  connections  complete.     Doulton  4i  0^- 

C,  1884. 

27.  Bronte's  Air-tight  Cast-iron  Manhole  Cover.   W.  Phillips  &  Son. 

C,  188G. 

28.  Gordon's  Ventilatinpj  Manhole  Covers  for  Sewers  with.  Annular 

Dirt  Boi,     Wright  Bros.     0,  1^85. 

29.  Air-tight  Manhole  Cover.     A.  T.  AmffU.     C,  1882;  C,  1883. 

30.  i5toneware   Safety  Pipes,   in   long  lengths,     ihttlion  ^'  Co*     Q^l 

1887. 

31.  Caat-iron  Smooth  Bore  Drain  Pipes  and  Fittiags.    J.  Yause  & 

Sou.     C,  1887. 


Section  10.    Traps  and  GulUes. 


10. 
1 1. 
12. 

»4- 


16. 


W.    P.    Buthan,      C,    1882; 
J,  4*  M.  Craiih     C,  1880;   CJ 


Di8<?onnecting   Drain   Trap. 

1883. 
Bocban'ft  Disconnecting  Trap. 

1884. 
Buchan'ft  Drain  Trapa  and  Drain  Pipes,  with  Access  Cover*    J*] 

4'  M.  Crauf.     C,  1882. 
r>fan*s  External  Drain    Traps,    with    moveable   receptacle.    ^1 

C.  Etiwards.     C,  1879. 
De^ns  Gully  Trap.     KimingtoB  Bros.  &  Co.     C.  1882. 
*'  Eagle  "  Sanitary  Trap,  for  supereediog  Bell  Traps*     Hygiemc 

Stove  &  Grate  Co.     C,  1879. 
T'dmburgh  Air-Chambered  Sewer  Trap.     Pottt  ^  Co,    C,  1878. 
Exhibit  of  Stoneware  Disconnecting  Traps.     J.  Stewart,  Sen. 

M,  1683. 
Exhibit  of  Stoneware  Disetmnecting  Traps.    J,  ^  M,  Ctaig 

1883. 
Gordon's  Disconnecting  Trap.     J.  J.  Ellis.     C.  1885. 

T.  Wraijq  4'  Sms,     C,  18 
Pott's  Edinburgh  Sewer  Trap.     Adorns  '£  Co.     C.  1885. 
Smith's  Cast  Lead  Siphon  Traps.    J.  Fell  &  Co.     C,  1882. 
Weaver  8  Ventilating  Sewer  Air  Trap,     James  Stiff  ^  Som. 

1878;  C,  1885. 
Grea^  Trap  for  Kit-chen  Sinks.     W.  P.  Bttchan.     C,  1883, 
Gt>rdon*9    Iron    Vemilitting    Cover     for    DiMOounecting    Timp, 

Wrij;ht  Bros,     C,  1885. 
Disconjiediog  Gully,  with  back  and  side  Entrances,  and  iron 

^3^ting.     Donfton  tS'  (*o,     C,  1879, 
Morriii's  Cust-Inui  Gullv,  with  moveable  Dip  Pipe,     Foster 

Pearson,     C,  1S85. 
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19.  Beversible  Inlet  Gully,  with  Dished  Stoneware  Cover  and  iron 

grating.    Doulton  Sf  Co.    0,  1882. 

20.  Simplex  Eeversible  Gully.    J,  Cliff^^  Sons,    C,  1886. 

21.  Simp8on*8  Street  Gully.     Worthy  Fireclay  Go.     C,  1886. 

22.  White  Enamelled  Fireclay  Gullies.     Broad  &  Co.     C,  I880. 

23.  Ventilating  Drain  Siphon.     Beard,  Dent  Sf  Hellyer,     C,  1870. 

24.  Disconnecting  Chamber  for  House  Drains,  with  open  Stonew  are 

Channels.    J.  Stewart,  Sen.    C,  1883. 

25.  llomibrook's  Catchment  Grating  for   Steep  Gradients.      Ham- 

mond &  Hussey.    C,  1879. 


Seotion  11.   Dry  doseta 

1.  Dry  Earth  Closet.     J.  Parler,     M,  1877. 

2.  „  Closets.     British  Sanitary  Co.     M,  1882;  G*,  1883  : 
0*,  1884. 

3.  Dry  Earth  Closet,  without  Separator.     R.  R.  Heap.  M,  1883 : 

C*,  1884  :  C*,  1887. 

4.  Dry  Earth  Commode,  without  Separator.    J.  ParJcer.     C,  1880. 

5.  Dry  Closet,  suitable  for  Ashes  or  Disinfecting  Powder.     Lewis 

Moser.    M,  1880. 

6.  Moser*s  Self- Acting  Dry  Closet.    J.  C.  Onions  (Limited.)    C, 

1879. 

7.  Mould's   Earth  Closets.     Monies  Patent  Earth   Closet   Co.      M, 

1878;  C*,  1879;  C*,  1886;  C*,  1886. 

8.  Moule's  Earth  Closets.     AVippell  Bros.  &  Eow.     C*,  1880. 

9.  Nichoirs  Soot  and  Salt  Closet.     W.  P.  White  &  Co.    M,  1886 ; 

C»,  1887. 

10.  Self- Acting  Earth  Closet.     British  Sanitary  Co.     C,  1880. 

11.  Excreta  Pail  (oak),  with  Spring  Lid.     B.  B.  Haresceugh  4*  (^0. 

M,  1877  ;  C*,  1878. 

12.  Portable  Cinder  Sifting   Ash   Closet,  with  Soil  Pail.   Morrelfs 

Sanitary  Co.    M,  1878  ;  C*,  1879  ;  C*,  1885;  0*,  1886;  C*, 
1887. 

13.  Air-tight  Soil  Pail,  with  Slide  Catch.    Parkinson,  Sweanov  ^ 

Co.    C,  1887. 

Seotion  12.    Sewage  Treatment. 

1.  Iron  Basket  Sewage  Strainer.     T,  Harnett  Harrisson.     C,  18^;i. 

2.  Pneumatic  Liquid  Ejector.    Isaac  Shone.    C,  1878. 

Seotion  13.    Misoellaneous  Sanitary  Gk>od8. 

1 .  "  Eclipse  '*  Apparatus  for  Testing  Drain  and  other  Pipes.     Bum 

tj-  Baillit.     C,  1886. 

2.  Lidia   Kubber  Expanding  Plug  for  Drain  Testing.      Burn  iS' 

BaUlie.     C,  1886. 

M,  Medal ;    C*,  Special  Certificate ;    C,  C^ertificate. 
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9- 
to. 

t  [. 

12. 

i6. 

i8. 
20. 

2t. 
22. 

23- 


Baiid. 


Watt's  Asphyxiator  for  Testing  Drains  with  Smoke. 

Thompson  &  Co.    C,  1884. 
Drain-cleaning  Bods,  and  Stoneware  Horse  Manger.     OaUM  4f 

Green,     C,  1878. 
Brian  Jones's  Joint  for  connecting  Wat^r  Closet  with  Soil-pipe. 

CappfiT,  Son  &  Co.     0,  1882. 
Improved  method  of  connecting  Lead  Pipes   tAith   Stoneware 

Pipea.     T.  ilamctt  Hm^rismn.     C,  1883. 
India  Eubber  Connection  fur  joining  Flushing  Pipe  to  Water 

Closet  Basin.     2\  Twi/ford,     C,  1884. 
Joint  for  Lead  Pipt-e.     J.  Tyhr  ^  Sons.     C,  1882, 
Clip  Pipe  Joint.     Jlumj/hertton  ^  Co.     0,  1885. 
Cold  Mftal  Duuhle  Cone  Mechanical  Lead  Pipe  Joints.     EUiotU 

Edminaon  &  OJneif.     C,  1885. 
**  Siphozvlla  "  Pipe  Fasteuiog,     G.  W.  Potter,     C,  1886. 
Koberta's  Sand  Distributor  for  2-hor8e  Tram-track.      Sanitarif 

ij*  Ilvjhwiuj  Appliance  Co.     M,  1885. 
Sand  Distributor  tor  Koads.     R.  WiUacn.    M,  1885. 
Sanitary  Appliances,  Exhibit  of.     W.  PI  Buchan.     M,  1883. 

Maguire  &.  Son,     M,  1884. 
Earthenware.     C.  T,  Malimj,     C,  1882. 
Boberts's  Street  Orderly  Bin.     Saniiitru  ^  Highway  Appliance 

Co,     M,  1885, 
Galvanized  Iron  Dust-Bin.     W.  P.  Johnson,     C,  1885. 
Night  Soil  Receptacle,  with  Sprinf?  Lid.     E.  G.  Kirk\    L\  1885. 
NichoUs's  Hospital  Pail.     W.  P.  White  &  Co.    C,  1886. 
Roberts's  Asphalte  Cauldron.     Sanitury  and  Uighwaif  Applianet 

Co,     C.  1885. 
Working  Mtxiel  of  Cattle  Drinking  Ttough.     E.  Pringle^  M,1). 

C,  1885. 
Lows'  Pathway  Eubbish  Receiver.    Parkinson,  Sweoney  k  Co. 

C,  1887. 


CLASS  m.=-lLEATING,  LIGHTING  AND  VENTILATING. 


2. 


Section  I.    Heating  AppAratus. 

Fibre  Asbestos  Open  Gas  Fire.  II.  ^  C.  Davit  ^  Co,  Medal 
offered  by  the  Exeter  Gas  Co.,  1885 ;  0*,  1886. 

Fibre  AsbeHlos  Open  Giis  Fire.  The  Geturat  Gtt$  Ileatimj  ^ 
Lujhumj  Co.  Medal  oHered  by  the  Qas  Department  of  the 
Corporation  of  Leic«8ter,  188a ;  M,  1885. 

Lump  Asbestos  Open  Gas  Fire,     «/.  Wnjht  ^  Co,     M,  1885. 
„  „  „  Ardetiy  Hill  4}*  Co.     V,  Ibbo, 
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5.  Dp.  Bond's  Euthermic  Ventilating  Gas  Stove.      Sanitary  ^ 

Economic  Supply  Association.    Medal  offei^  by  the  Exeter 
Gas  Go.,  1880 ;  M,  1880. 

6.  Ventilating  Open  Gas  Fire.    J,  Wright  Sf  Co,    C,  1884. 

7.  Eadiating  Gus  Fire.     Chaa.  Wilson  ^  Sons,     C,  1886. 

8.  Marsh  GreenalPs  Eegenerating  Qsa  Heating  Stove.    J.  OreenaU, 

C,  1886. 

9.  "  Cosey  "  Portable  Open  Gas  Fire,  with  Platinum  Wire  and  As- 

bestos Packing.     John  Wright  ^f  Co,     C,  1882. 

10.  Laundry  Stove  and  Copper  Boiler.    Maguire  &  Son.     C,  1884. 

11.  Slow  Combustion  Stoves.    Musgrave  if  Co,    M,  1884. 

12.  Tortoise  Laundry  Stove.    Hydes  ^  WigfuU,    C,  1883. 

13.  „       Slow  Combustion  Stoves.    Hydes  if  Wigfull,    C,  1883. 

14.  „  ,»  „  „  W .  Carson  &  Sons.  C,  1884. 

15.  Ventilating  TUe  Stove.     Dotdion  ^  Co,    M,  1880;  C*,  1882; 

C*,  1883;  C*,  1884;  0*,  1885. 

16.  Glazed  Ware  Mantelpiece,  with  Slow  Combustion  Grate.    Doul- 

ton  ^  Co,     C,  1884. 

17.  Grates,  Mantelpieces,  and  Over-mantels.    Dinning  &  Cooke.    C, 

1882. 

18.  Thermhydric  Ventilating  Hot-water  Open  Fire  Grate.    H,  Saxon 

Sndh    C,  1878. 

19.  George's  Calorigen.     Dinning  &  Cooke.    C,  1882. 

20.  Horizontal  Spiral  Lavatory  Heater.    Thomas  Fletcher,    M,  1885. 

21.  Challenge  Hot  Water  Boiler.    J,  Keith,    M,  1883. 

22.  Steam  Heating  Apparatus,  combining  heating  and  ventilating. 

Mather  &  Armstrong.    C,  1882. 

23.  Warming  and  Ventilating  Appliances.    O,  E.  Pritekett.    C,  1878. 

24.  Corrugated  Iron  Hot  Water  Warming  Appliances.     Q.  E.  Prit- 

chett,     C,  1880. 

25.  Heating  Apparatus  for  Small  Greenhouses.    T.  Sharman.     C, 

1886. 

26.  Tubular  Calorifer  for  Greenhouses.    WiU,  Thombum,     C,  1882. 

27.  Conservatory  Boiler,  with  Hot  Water  Pipe.    Wippell  Bros.  A 

Eow.    C,  1880. 

28.  Steam  Kettle,  with  specially  arranged  Tap  for  drawing  Boiling 

Water.    Frank  Ashwell.     C,  1886. 

29.  Silicate  Cotton  Composition  for  Covering  Steam  Pipes.   C.  Cadle. 

C,  1884. 

30.  Open  (Jas  Fire.     Chas,  Wilson  ^  Sons,    C,  1887. 

31.  Gas  Kettle.     Chas,  Wilson  ^  Sons,     C,  1887. 


Seotion  2.    Cooking  Apparatus.  / 

Large  Gas  Cooking  Stove  with  Boiler.  Thos,  Fletcher,  Medal 
offered  by  the  Gas  Department  of  the  Corporation  of 
Leicester,  1885 ;  M,  1885. 

M,  Medal ;    G*,  Special  Certificate ;    C,  Certificate. 
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CLASS  III. -Section  2.—Conttnuw. 

2.  litr^  Qfia  Cooking  Stove  with  Boiler.     Gtntral  Gas  Ueattiuf  Sf 

Liffhtincf  Co.    Medal  ofiTered  by  the  Exeter  Gas  Co.,  1885; 
M;  1885, 

3.  Large  Gaa  Cooking  Store  with  Boiler.    J.  Wriffht  4'  Oo.     C, 

1885. 

4.  Large  Gaa  Cooking  Stove.     Wri^Jit  4-  Co.     C,  1880. 

5.  *'  Eureka  '^  Gas  Cookiug  8tove.    J.  Wright  6f  Co.    Medal  offered 

by  the  Exeter  Gas  Co.,  1884  ;   M,  1884. 

6.  ** Eureka"  Artiaaii  Gas  Omkiug  Stove.    J.  Wrvjht  ^'  Co,    Medal 

offered  by  the  GaB  Department  of  the  Corporation  of 
Leicester,  1885 1   M,  1885. 

7.  Artisan  Gas  Cookinj^  Stove.     H.  &  C.  Davis  ^  Co.     M,  1885. 

8.  „  „  „  General  Gaa  Heating  4*  Liyhiing 
Co.     C,  1885. 

9.  Enamelled  *'  Metropolitan  ""  Gas  Cooker.     H,  4*  C.  Davii  4*  Co. 

M.  1886, 

10.  A  ppiiratus  for  Cooking  by  Gas.     Billing^  Co.     M,  1878;    O*, 

1879. 

11.  Appanitus  for  Cooking  by  Gas.     8,  Leoni  4'  Co.     M,  1878, 

12.  Cumbined  Close  Fir©  and  Gas  Cooking  Range.     Varron  Co.     C, 

1883, 

13.  Gas  Cooking  Stove,  lined  with  White  Tiles.   Arden^  Hill  if  Co, 

C,  1884. 

14.  Sotid  Flame  Boiling  Stove.     Atden,  HIU  ^  Co.     C,  1882. 

15.  ^*  SiiDligbi  »tove.'*     Chorlton  &  Dugdale.     C,  1880. 

16.  C<K>king  Stove,  with  Wami  Air  Chamber.     Thomas  Waller.     C, 

187H. 

17.  Artisan  Cooking  Ptange.      Waller^  TtirnhuU  4'  Co.     M,  1883. 

18.  Cooking  Kangi',  with  Revolving  Fire  for  the  Prevention  of  Smoke. 

Whtfft  4*  Bmdford.     M,  1883. 

19.  Cottage  Itange.     Wippell  Bros.  &  liow.     C,  1880. 

20.  Crabtree'a  Kit<?hen  Range.     E.  4'  J-  M.  Verity.     M,  1885. 

21.  „  „  „  E.  Fouldb.     0»,  1886. 

22.  Devonshire  Cooking  Range.     T.  J,  Con9tantine.     C,  1880. 

23.  Dow'8  Close  and  Open  Fire  Cooking  Range,    W,  McGeocb  A  Co. 

C,  1883. 

24.  Economical  Cooking  Range.  G.  H,  Harris.   M,  1877 ;  C*,  1878. 

25.  Improved  CJpen  or  Close  Range  Kitchener.     W.  P.  Wenbam. 

M,  1879. 

26.  Imjirovrd  Wilson  Cookini^  Range.      WiUon  Engineeriruj  Co.     M, 

1882 :  C»,  1883  ;  C*, 1884. 

27.  Pha?nix  Portable  Range,  and  the  Birmingham  Ranpe  with  Redu- 

cible  Fire  without  Gas.     Hattsall  &  Singleton.     M,  1878. 

28.  Simplex  Cooking  Range.      Waller,  Tun*huU  4'  Co,     C,  1883. 
2Q.  '*  Sine  qua  non  "  Open  and  Close  Fire  Range.    A,  ^haw  4*  Son» 

M,  1883. 
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30.  Wilson  Portable  Close  Cooking  Bange.     Wilson  Engineering  Co, 

M,  1880. 

31.  New  Cooker  and  Steamer.    F,  ^  C,  Hancock,    C,  1886 ;  C,  1887. 

32.  Tin  Cooking  Utensils.     Mrs,  A,  Lewis.     C,  1879. 

33.  National  Kitchen  Eange.    Elliott,  Edminson,  &  Onley.  C,  1887. 


Section  3.   Smoke  Freventing  Appliances. 

1.  Mechanical  Stoker.     O.  Sinclair,    M,  1883. 

2.  Open  Grate  for  Consuming  Smoke.    James  Smith.     C,  1882. 

3.  Smoke  Preventing  Mechanical  Stoker  and  Camel  Furnace.     E. 

Bennis,     M,  1887. 

4.  Mechanical  Smoke  Preventing  Stoker  and  Furnace.    T,  ^  T, 

Vicars.     M,  1887. 


Section  4.    Lighting,  including  Electric  Lighting. 

1.  Portable  Gas  Apparatus  for  Manufacturing  Gus  from  Gtisoline. 

F.  W.   Clarice's  Portable   Qas  Apparatus  Co,  (Limited).     C, 
1879. 

2.  Albo-Carbon  Light.    Will.  Forrest.    C.  1882. 

3.  „        „        „        Osbert  Henderson.     C,  1883. 

4.  Duplex  Burner.     T,  Heron,     C,  1882. 

5.  Improved  Gas  Burners.     Bray  4c  Cb.     C,  1879. 

6.  Siemens*  Kegenerative  Gas  Burner.      Mather  &   Armstrong. 

Bichardson  Medal,  1882 ;  M,  1882. 

7.  **  Eheo-meter "  Street  Lamp  Hegulator.     S,  Leoni  Sf  Co,    C, 

1878. 

8.  Mercury  (^  Governor.    James  Stott  4'  Co.    M,  1882 ;  C*,  1885. 

9.  "  Stott "  Gas  Governor.    A.  Brown  &  Co.    C*,  1883. 

10.  Stott's  MercuiT  G^s  Governor.    John  L.  Smallman.    C*,  1884. 

11.  Gaseliers  and  Gas  Brackets.     Willey  &  Co.     C,  1880. 

12.  "Milwaukee"  Glass  Lantern  or  Hurricane  Lantern.      S.   E. 

Bansome  &  Co.    C,  1879. 

13.  Miner's  Safety  Lamp.     W,  Furdy.    M,  1885. 

14.  Hinks's  Duplex  Lamp  with  Extinguisher.     Mather  &  Armstrong. 

C,  1882. 

15.  Licandescent  Electric  Lamp.     Woodhouse  6f  F.<iwson.     M,  1885; 

0*,  1886. 

16.  Swan's   Incandescent  Electric  Lamps.     J.  Edmundson  &  Co. 

Sichardson  Medal,  1884  ;  M,  1884. 

17.  Cunningham   Woodhouse    &    Bawson    Magnetic    Cut-Out  for 

Electric  Lighting.    Wood:iiouse  <j-  Bawson,     C,  1885 ;  M,  1886. 

18.  Combination  Plug  and  Meter  Bridge  (Davis  &  Moynhan's  Patent) 

Wood^xiae  6f  Bawson  Electric  Supply  Co,  of  Great  Britain, 
C,  1886. 

M,  Medal ;    C*,  Special  Certificate  ;    C,  Certificate. 
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19.  Chappuis's  Daylight  Eeflector.    Wippell  Bros.  &  Bow.    C,  1880 

20.  Prismoidal  Payement  and  Floor  Lights.  Hamilton  4r  Co,   M,  1879. 

21.  Portable  Electric  GHow  Lamp.     Maritime  and  General  Improve- 

ment Co.     C,  1887. 

22.  Welsbach's  Incandescent  Ghis  Burner.      Elliott,    Edminson  & 

Olney.    M,  1887. 

23.  **  Eclipse"  Gas  Governor.     Hargreaves  Sf  Bardsley.     C,  1887. 

24.  Combined  Gas  Governor  and  Cut-off  Valve.    James  Stott  A-  Coj 

C,  1887. 

Section  6.    Ventilating  Qss  Burners. 

I.  Wenham's  Ventilating  G^as  Lamp.     Wenham's  PcUent  Ocls  Lamp 
Co.    M,  1884. 

Section  6.   Ventilators. 

1.  Blackman  Air  Propeller.    F,  Ashwell    M,  1885. 

2.  Air  Inlet  Head  for  Drain  Ventilation.      H,  S.   Cregeen,^      C, 

1882. 

3.  Auto-Pneumatic  Ventilation.    Nathan  Hunt.    M,  1880. 

4.  Boyle*8    Mica-Valved    Outlet  Ventilator.       W.    P.   Wenham. 

C,  1879. 

5.  Conical  Ventilators.    J.  E.  Ellison,    M,  1878;  C*,  1879  ;   C* 

1883 ;  0»,  1884  ;  C*,  1885. 

6.  Double  Current  Ventilators.    Hill  Sf  Hey,    C,  1883. 

7.  Glass  Louvre  Ventilators.     J,  Moore,     M,  1880. 

8.  Glass  Revolving  and  Sliding  Ventilators.    H,  W,  Cooper  4-  Co, 

C,  1883. 

9.  "  Imperial "  Ventilating  Window.     U.  Knell.     C,  1879. 

10.  Method   of    Costless    Ventilation.      Peter  Hinckes    Bird,      C, 

1879. 

11.  Chimney  Breast  Outlet  Ventilator.     C,  Kite  4r  Co.    C,  1883* 

C,  1884. 

12.  Ornamental  Inlet  Ventilators.     C.  H.  Sharp  &  Co.     C,  1880. 

13.  Outlet  Ventilator.     C,  Kite  ^  Co,     C,  1882. 

14.  "Eadiator"  Ventilator,  ^vith  Screw  Action.    J,  E.  EUison,     C 

1883;   C,  1884. 

15.  Telescoped  Wall  Inlet  Ventilator.     C,  Kite  Sf  Co,  C,  1885. 

16.  Wall  Inlet  Ventilator.     C.  Kite  ^  Co,     C,  1883;  C,  1884. 

17.  Ventilating  and  Warming  Appliances.      O,   E,  Pritehett,      C 

1878. 

18.  Ransome's  Artificial  Stone  Air  Brick.     Wippell  Bros.  &  Bow 

C,  1880. 

19.  Morgan's  Stench  Trap.     Nailsworth  Foundry  Co.     C,  1882. 

20.  Humidifier  and  Air  Inlet.     Control  Air  Propeller  Co,     C,  1887. 

21.  Blackman  Air  Propeller.     J.  &  W.  Kirkham.     C*  1887, 
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CJLASS    IV.— PEESONAL    HYGIENE,    FOODS,    FILTERS 
AND  DISINFECTANTS. 

Section  L   Clothing. 

1.  "  Arachne  "  Flannel.    E.  Ward  ^  Co,    C,  1886. 

2.  Crocodile  Hide  Leather.     Borough  Leather   Warehouse  Co,     C, 

1883 

3.  Furs,  Exhibit  of.    Brooke  Tyrrell.    C,  1884. 

4.  Camels'  Hair  Clothing  &  Bedding.    Dr,  Jcegera  Sanitary  Woollen 

System  Co,    C,  1886. 

5.  Exhibit  of  Sanitary  Clothing.    E,  Ward  ^  Co,    M,  1886. 

6.  Innocuously-dyed  Woollen  GKx)ds.     Donegal  Industrial  Fund. 

M,  1884. 

7.  Sanitary  Clothing.    Dr,  Jceger^s  Sanitary  Woollen  System   Co. 

M,  1886. 

8.  Yentilatorium  Waterproof  Garments.    Bartrum^  Harvey  df  Co, 

C,  1878. 

9.  Hygeia  Corset.    E,  Ward  Sf  Co,    C,  1886. 

10.  Ventilating  Corsets.     E.  Sf  C,  Dillon.    C,  1886. 

11.  Pith  Helmet.    J.  Morgan.    C,  1884. 

12.  Ventilated  Hats.     W.  Graham,    C,  1884. 

13.  Boot  and  Shoe  Uppers.    Staynes  &  Sons.    C,  1885. 

14.  Improved  shape  or  Boot.    J,  Hotblack  6f  S&n,    C,  1884. 

15.  "Natural"  Boot  for  Ladies.    A,  Webb,    C,  1884. 

16.  Ehinocerous  Hide  "  S  "  Boot.     Patrick  Short,     C,  1884. 

17.  Dr.    Jaeger^s    Sanitary    Clothing.      Constantino    Bros.      C*, 

1887 
i8.  "  Souple  "  Boots.     W.  Barhw,    C,  1887. 

19.  Kershaw's  Cellular  Cotton  Fabric.    Leujis  ffaslam.    M,  1887. 

20.  All-Wool    Flannels    (undyed).      Humphreys   4'   Thomas,      C, 

1887. 

21.  Woollen  Fabrics.     W.  BothweU,    C.  1887. 


Section  2.    Beds  and  other  Furniture. 

1 .  Central  Tube  Water  Mattress.    Brady  &  Martin.     C,  1882. 

2.  Institution  Bed,  with  Woven-Wire  Mattress.    Pearson  &  Co. 

C,  1884. 

3.  Pitch  Pine  Lath  Mattress.     ChorlUm  6f  Dugdale,    C,  1884. 

4.  Portable  Bed,  with  Liverpool  Spring  Mattress.    Billington  Bros, 

0,  1884. 

M,  Medal ;    C*,  Special  Certificate  ;    C,  Certificate. 
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5.  Spring  Mattress.    Bussev  &  Co.    C,  1879. 

6.  „  „  A.  Gardner  &  Son.    C,  1883. 

7.  „     Mattresses.     Billington  Bros,    C,  1883. 

8.  "Swing'*  Woven  Wire  Mattress.      Charlton  d-  DugdcOe.     \ 

1884. 

9.  Excelsior  Spring  Mattress.     CTiorlton  ^  Dugdale.    M,  1877 ;  ( 

18V8:  C»,  1879;  C*  1880;  C*.  1882;  C*,  1883 ;  C*,  1« 
10.  Wood's  Double  Woven  Gtilvanized  Steel  Wire  Spring  Mattre 

Longford  Wire^  Iron  and  Steel  Co,     C,  1886. 
II."  Universal  "  Invalid  Tubular  Water  and  Air  Bed.     JPooocJ:  Br 

M,  1878 ;  C»  1879. 

12.  Combination  Bedstead.    W.  Fleming.    C,  1884. 

13.  "  Excelsior  "  Ships'  Berth.     Chorlton  ^  Dugdale.     C,  1883. 

14.  Hinged  Cot.    Pim  Bros.,  Limited.     C,  1884. 

15.  Bed  Best,  with  movable  Arms.    William  Brock  &  Co.     C,  188 

16.  "Grasshopper"   Couch  for   Invalids.     William   Hamilton, 

1878 ;  C,  1882. 

17.  Automaton  Seat  for  Drapers.     Colman  4"  Olendenning,     C,  188 

18.  "  Nonsuch  "  Adjustable  Chair.     William  Brock  &  Co.     C,  188 

19.  Furniture,  Exhibit  of.     Pim  Bros.,  Limited^     M,  1881. 

20.  „  „  F.  R.  Scott  4-  Co,    C,  1884. 

21.  Fernby's  "Paragon"  Camp  Furniture.    Wippell  Bros.  &  B01 

C,  1880. 

22.  Chorlton's  Invalid  Iron  Bedstead,  with  Wire  Mattress.     Tayloi 

Cabinet  Making  and  Upholstery  Warehouse.    M,  1887. 


Section  3.    Hospital  and  Sick-room  Appliances. 

1 .  Hospital  and  Sick-room  Appliances,  Exhibit  of.     W,  B,  Hilliar 
4-  Sons.    M,  1883. 

2.  Invalid  Furniture.    J.  Carter,     M,  1880. 

3.  Folding  InvaUd  Bed.     Ancell  Ball.     C,  1879. 

4.  Hospital  Bed,  fitted  with  liaising  Appliances.     ChorlUm  ^-  Due 
!  daU.     C,  1884. 

5.  Hospital  Bed,  with  new  Spring  Mattress.     Chorlton  ^T  Ihi^dal 
C,  1884. 

6.  "  Invalid's  "  Adjustable  Bed.     Chorlton  ^  Dugdale.     C,  1880. 

7.  Metallic  Tubular  Bedsteads  and  Invalid  Bed  Bests.     Thonui 
Allen.     C,  1878. 

8.  Self-a<;ting  Sick  Bed.    E.  K.  Groves.     C,  1883. 

9.  Ambulance  Wheeled  Litter.     Major  F.  Duncan,    M,  1878. 

10.  Burn  and  Wound  Boxes.     W.  B.  Hilllard  4  Sons,     C,  1883. 

11.  India  Bubber  Vessels  for  Hospital  use.    M,  A,  MurUm,     C 
1882. 

12.  Isolating  Curtoin.     W.  B,  UiUiard  4  Sons.     C,  1883. 
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13.  China  Cups  and  other  Vessels  for  Invalid  use.     TownMnd  4r  Co. 

C,  1882. 

14.  Absorbent  Cotton  and  Antiseptic  Sponges.    Burroughs,  Well- 

come &  Co.    C,  1884. 

15.  Stypium  Absorbent  Antiseptic  Surgical  Dressings.     Stephenson 

&  Travis.     C,  1884. 

Section  4.   Domestio  Appliances. 

1.  Exhibit  of  Machines  for  Domestic  use.    F,  4t  0,  Hancock.    M, 

1888;  0»,  1885;  0*,  1886. 

2.  Ornamental  Domestic  Appliances.    W.  F.  Johnson.    M,  1885. 

3.  Various  Inventions  for  Promoting  Domestic  Economy.    W.  H. 

HUton.    C,  1878. 

4.  Black  Diamond  Boot  and  Shoe  Cleaning  Machine.     T,  Bradford 

^  Co.    C,  1885. 

5.  Bower's  Potato  Steamer.    Groom  &  Co.     C,  1884. 

6.  Fishbum's  Scarborough  Freeaer.    King  ^  Co.    C,  1886. 

7.  „        Tubular  Eefrigerators.    King  ^  Co.    C,  1886. 

8.  Housemaid's  Box,  with  Sifter.    Wippell  Bros.  &  Bow.    C,  1880. 
q.  Dough  Kneading  Machine.     F.  ^  C.  Hancock.    C,  1880. 

10.  Machine  for  Washing  and  Peeling  Potatoes.    F.  ^  C.  Hancock. 

C,  1882. 

11.  Self -indicating  Tea  or  Coffee  Infuser.     Groom  A  Co.    C,  1884. 

12.  Automatic  Chariot  for  Children.     Will.  Bowden.     C,  1882. 

13.  Compostella  Fire  Lights  for  Lighting  Fires.     ComposUlla  Fire 

Light  Co.     C,  1878. 

14.  India  Rubber  Gas  Tubing.    A.  Hutchinson  j*  Co.    C,  1880. 

15.  "Noiseless  Ware."  Vernon's  Patent  China  &  Glass  Co.  C,  1883. 

16.  Pendulous  Food  Warmers.    Osbert  Henderson.    C,  1883. 

17.  Porpoise  OU  Dubbin.    J.  T.  Dales.     C,  1885. 

18.  "  Unique"  Folding  Box.     T.  P.  Bethdl    C,  1885. 

19.  Wicker-work  and  Brushes.    WUberforce  School  for  the  Blind.    M, 

1886. 

20.  Electric  Bells,  Exhibit  of.    /.  T.  Cent  Sf  Co.    C,  1835. 

21.  Electro-Magnetic  Telephones.    The  Stanhope  Co.  Limited.    C, 

1886. 

22.  Butter  Squeezing  Machine.    Aylesbury  Dairy  Co.    C,  1886. 

23.  Dairy  Appliances,  Exhibit  of.     Vi^yan  ^  Headlg.    M,  1885. 

24.  „  „  Aylesbury  Dairv  Co.    M,  1886. 

25.  Danish  Cream  Separator.    Vipan  &  Headly.    C,  1885. 

26.  Heavy  Steel  Railwav  Chum,  with  Malleable  Top  and  Dust-proof 

Lid.     Vijmn  4' Headly.     C,  1885. 

27.  Machine  for  Washing  and  Cooling  Butter.     F.  ^  C.  Hancock. 

M,  1877 ;  C»,  1878. 

28.  New  Propeller  Chum.     F.  ^  C.  Hancock.     C,  1880. 

29.  Stoneware  Chums.     F.  Grosvenor.    C,  1883. 

30.  Cinder  Sifting  Dust  Bin.    MorreWs  Sanitary  Company.   C,  1887 

M,  Medal ;    0*,  Special  Certificate  ;    C,  Certificate. 
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Section  5.    School  Fittanga. 

1,  Diial  Desk,  with  separate  Gang^^ay  Seat.      Thot,  Larfnouth  4f 

Co.    a  1878. 

2.  "Beliance"  Lift-up  Desk.     Midland  Educational  Co.     C,  1886. 

3.  School  Desks  with  Shifting  Seats.     Colman  ^  Olendtnning,     C, 

1878. 

4.  School  Furniture.     Caiman  ^  Qlaidaining,     M,  1880. 

5,  "Simplex"  Desk,  with  Adjufitable  Foot  Board.     Ta^hr  ^  Co. 

C,  1885. 

6,  Weatmrnster  Single  Desk,  with  Sliding  Top  and  Convex  Support 

to  the  Seat.     lYor^i   of  Em/taitd  School  FurnUhimf  Co.     C, 
1886. 


Section  6.    Gymnastic  Apparatus, 

1.  Bicycles  and  Tricycles,  Eiliibit  of.     Humher  tj-  Co.    M^  1885. 

2.  ,,  „  J.  Parr  &  Co,     C,  1885. 

3.  Tricycles,  Exhibit  of.     W.  Carson  &  Sons.    C,  1884. 

4.  „  „  Fletcher  Bros.     C,  1884, 

5.  Cruising  Canoe.     M.  J,  Turk.    M,  1885. 


Section  7.    Foods, 

Chutneys.    J.  EdmumU.     0, 1886. 

Empress  Currie  Powders.     J.  Eilmmids.     C,  1882. 

Improved  Oat  Caken.     A.  ^  E.  Scott.     C,  1886. 

4.  Infant  Rusks  and  Nursery  Bi.Hcuita.     J,  Montfjomerif.     C,  18S0. 

5.  Midlothian  Oat  Flour.     A,  4^  E,  Scott,     C,  1883. 

6.  Millers  Pride  Oatmeal,     Binne  Jf  ArmiUtrfe.     C,  1885. 

7.  Rusks,  iShortbrcad,  and  Oatcakes.     W.  H.  Torraf\€€.     C,  1885 ; 

0,  1886. 

8.  Preaerved  Fruits.     €.  H.  Sfnn,    C,  1886. 
g.  Coloured  Confectionery,     if.  A  Craven  4f  Son,    M,  1886. 

10.  Genuine  Mustard,     /rtniw  4-  Co,     C,  1882;  C,  1883, 

11.  Picklea  and  Sauces.     Bet*erid(je  iSf  Co.     C,  1883. 

12.  Chocolate  Paste.     A.  J.  M.  Bohnachi.     C,  1886, 

13.  Cocoa  Extract  and  Preparationa  of  Chocolate.   J.  8.  Fry  St  Soni. 

C,  1880. 

14.  Indian  Tea.     Indian  Tea  Co.     C,  1883. 

15.  Optinms  Coffee  Extract.     E,  Clarke  ^  Co.    C,  1884  ;  C,  1885 : 

C,  1886. 

16.  Soluble  Dutch  Cocoa.     Benedorp  &  Co.     C,  1884. 

17.  Preparations  of  Digestive  Ferments,     Bnrroxirjha^  WetUcni^  Sf  Co. 

C.  1886. 
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i8.  Malt  Extract.     Burrouf/hs,  Wellcome  6c  Co,    C,  1886. 

19.  Kepler's  Extract  of  Malt,  and  Combinations  of  it  with  Pepsine, 

Chocolate,  and  Cod  liver  Oil.     Burroughs^  Wellcome  4c  Oo. 
C,  1884. 

20.  Powders  for  Peptonising  Milk.     BurrouyTis^  Wellcome  4r  Co.     M, 

1884. 

21.  Digestive  Ferments  and  Invalid  Food  Preparations.    Burroughs, 

WeUeome^Co.    M,  1887. 

22.  Confectionery,  with  Harmless  Colouring  Matter.    W,  R,  Lythgoe. 

C,  1887. 

23.  Cadbury's  Chocolate  and  Cocoa  Essence.     Isaac  Cleworth.     C, 

1887. 

Section  8.    Domestio  Filters. 

1.  Artificial  Stone  Filters,  for  Cleansing  Eain  Water  for  Domestic 

Use.    Thorn  &  Co.    C,  1878. 

2.  "  Bijou  "  Filtre  Eapide.    P.  A.  Maignen.    C,  1880. 

3.  Bischofs  Spongy  Iron  Filter.     Spongy  Iron   Water  Purifying 

Co,    M,1877. 

4.  Carbonised  Iron  Stone  Mound  Filter  for  Water.    J.  A.  Stephan. 

C,  1880. 

5.  Field  Hospital  Filter.     P.  A,  Maignen.     C,  1885. 

6.  Filtre  Eapide.    P.  A,  Maignen,  M,  1879  ;  C*,  1880 ;  C\  1883  ; 

0*.  1884 ;  0»,  1885. 

7.  Improved  Filtre  Rapide.     P.  A,  Mavftien,    C,  1882. 

8.  Silicated  Carbon  Double  Chambered  Table  Filters.     SilicaUd 

Carbon  Filter  Co,     C,  1880. 

9.  Silicated  Carbon  Filtering  Material.    Silicated  Carbon  Filter  Co, 

C,  1882. 

10.  Soldier's  Filter.     P.  A,  Maignen,     C,  1885. 

1 1.  Spencer's  Magnetic  Filters.     The  Magnetic  Filter  Co,    M,  1886. 


Section  9.    Mineral  Waters. 

1.  Ginger  Ale  and  Lemonade.    Newry  Mineral  Water  Co,  (Limited), 

C,  1879. 

2.  Lemonade,  Lime  Juice,  and  Ginger  Ale.     OuUiver  6f  Co,    C, 

1879. 

3.  Potash,  Soda  and  Seltaer  Waters,  and  Lemonade.     British  6f 

Foreign  Mineral  Water  Co,     C,  1882. 

4.  Preparations  of  Lime  Juice,  Aromatic  Ginger  Ale,  and  Quinine 

Tonic.     Carter  cj-  Co,     C,  1880. 

5.  Seltzer,  Soda  and  Potash  Waters,  and  Orange  Quinine  Tonic. 

O,  H.  Skinner,     C,  1880. 

6.  Seltzer  Water.    Jewsbury  Jf  Brown,     C,  1878. 

7.  Zoedone.     Evans  «J-  Co,     C,  1879. 

8.  Plant  for  Aerating  Mineral  Waters.    Jt  Calloway,    M,  1887. 

M,  Medal  ;    C»,  Special  Certificate  ;     C,  Certificate. 
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CLASS  lY.— Continued, 
Section  10.    Soap  and  other  Detergents* 

1.  Carbolic  Soaps.    F.  a  Calvert  .f  Co.    C.  1884 ;  C,  1885 :  C,  188fi. 

2.  Hydroleiiie  8fiap  Pouder*     F,  J,  Iltfrrisfm  4*  ^o-     ^^  1885. 

3.  Jeyes'a  Household   Disinfecting  Soaps.      Jeyes^e  Sanitari/   Comn 

pounds  Co,     C,  1880. 

4.  "Lanoline"  Soap,     Burrouffht,  Wdle4)nu  4'  Co.     G,  1886. 

5.  Olive  Oil  Soap.     W.  Bowden.     C,  1885. 

6.  Soaps.     S.  BoTd.     C,  1884. 

7.  Tooth  Soap.    >:  e.  Calvert  .\-  Co.     C,  1885. 

8.  Sanitarv  Rosi?  Powder     Jo*.  WoJleu  ^  Co,     C,  1886. 
g.  Sunlight  Soap.     Limr  Bros.     C,  1886. 


Socidt^  Fnm^aue 
Maofcty^  Mackeff  4' 
S.  Boyd.    C,  1884. 


Section  11.    Antiaeptics  and  Diainf^otanta. 

1.  Alum  Cake.     DnbUn  4'  Wicliow  Manure  Co,     C,  1884. 

2.  Antiseptic  Preparations,  Exhibit  of.     J,  Riehardttm  4'  Co,     M, 

1885. 

3.  Boro-Phenol.     F.  C.  Cahfrt  4-  Co.     C,  1886. 

4.  t'ttlvert^s  Carbolic    Acid   for    Disinfecting   purposes.     Calvrrt  ^ 

Co.    M,  1877;  Cr  1879;  0*,  1880;  0\  1883;  C»,  1884: 
C».  1885;  C»,  1886. 

5.  Chemical    Preparations    and     Apparatus. 

d'Hygit«ne,    M,  1877. 

6.  Chemical  Substances  used  for  Disinfection* 

Co.    M,  1884, 
7-  Cliemical  Substances  used  for  Disinfection. 
8,  Jeye8*9    Perfect  Purifier.      Jeifesn  Sanitartf  Comfioutufs  Co 

1879 ;  C,  1882  ;  C,  1883 ;  C,  1884 :  M,'l885;  C*,  1886 
Little's  Soluble  Phenvie,      Morris,  LitiU  4^  Co.     M,  1878, 
PixcDe.     J.  Wlu.hr.'    C,  1883;  C,  1884. 
Preparations  frouj  Carbolic  Acid.       F.  C.  Calvert  ^  Co. 

1886. 
507o  Carbolic  Disinfecting  Powder.     F.  C.  CalveH  4'  Co,    C, 

1883. 
Red  Cross  Yellow  Fluid.     Antuteptic  ApparaiuM  Manufaeturinff 

Co.  (Limited),     C,  1882. 
Sanitas  Oil.     Sankaa  Co.  Llmiud.     M,  1882. 
Sanitary  Night  Lights.     A.  WrufhL     C,  lh<?5. 

16.  Soluble  Cresol.     F.  C.  Ctdvtri  A  Co.     C,  1884. 

17.  Strvpe's  Prot-Mss  for  Drying  Blood.     Dublin  &  Wicklow  Manure 

to,    M.  1884. 

18.  Soluble  7U  Vo  Carbolic  Acid.     F.  C.  Calvert  J*  Co.     C,  1^87. 


9. 
10. 

II. 

12. 

13' 

14. 
15 
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Section  12.   Disinfeoting  Apparatus. 

1.  Acid  Pump  and  Syphon.     Chas.  W.  Walker.    M,  1879. 

2.  Washington  Lyon's  Steam  Disinfector.     Manlove,  Alliott^  Fryer 

4' Co.    C,  1882;  0*,  1887. 

3.  Dr.  Scott's  Disinfecting  Apparatus.    Maguire  i'  Son.     C,  1882 ; 

C,  1884. 

4.  Portable  Disinfecting  Apparatus.    Fraser  Bros.    M,  1879. 

5.  Steam  Disinfector.    J.  W.  Lyon.    M,  1885 ;  C*,  1886. 

6.  Vaporiser  for  Disinfecting.    F.  C.  Calvert  ^  Co.    C,  1880. 


CLASS  v.— MISCELLANEOUS. 

Section  1«    Scientiflc  Instruments. 

1.  Barometrical  and  Thermometrical  Instruments.     O.  E.  Pritc^tett. 

C,  1879. 

2.  Improvements  in  Thermometrical  and  Barometrical  Instruments. 

Q.  E.  Pritcheit.    C,  1880. 

3.  Large  Legible  Spirit  Thermometer.   P.  Einckea  Bird.     C,  1880. 

4.  New  Oven  Pyrometer.    Joseph  Davis  6f  Co.    C,  1882. 

5.  Thermometrical  Instruments.     Q.  E.  Pritcheit.    C,  1878. 

6.  Instruments  [used  by  Medical  Officers  of  Health.      Brady  & 

Martin.    C.  1882. 

7.  Schaible's  Apparatus  for  the  Estimation  of  Carbonate  of  Lime  in 

Cement.     Caseboume  &  Co.    C,  1886. 

8.  Webster's  Photometer.     Webster  ^  Co.    C,  1879. 

9.  Tintometer.    J.  W.  Lovihond.    M,  1887. 


Section  2.   Books  and  Periodicals. 

1.  Books  on  Hygiene.     Soci^te  Fran^aise  D'Hygiene.    M,  1882. 

2.  Exhibit  of  Drawings  and  Books  Belating  to  Disposal  of  Sewage 

in  Paris.    A.  Durand-Claye.    C,  1883. 

3.  Publications.     Ladie^  Sanitary  Association.     C,  1878. 

4.  "  Sanitary  Engineer  "  of  New  York,  Newspapers.     H.  C.  Meyer. 

M,  1883. 

5.  Sanitary  Publications.    Smith,  Elder  6f  Co.     C,  1882;  C,1883; 

0,  1884. 


Section  3.    Prevention  of  Accidents. 

1.  Hand  Ambulancci    Leicester  Ambulance  Corps.    C,  1885. 

2.  "Krederanon"  Life-saving  Garments.       F.    Wentworih  Sf  Co. 

M,  1883, 

M,  Medal ;    0»,  Special  Certificate  ;    C,  Certificate. 
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CLASS  v.— SEonoN  S.— Cbn^mtiedL 

3.  Leandep  Life  Belt.    J.  W.  Elve^  &  Oo.    0,  1884. 

4.  Method  of  rendering  Timber  Non-inflflmmable.    A.  Oardm 

Son.    C,  1883. 

5.  Safety  Belt  Shippers.    Selig^Sonnmthal^  Co,  Limited,    C,  11 

6.  Ambulance  Stretcher  for  Use  in  Mines.     J,  H.  P66k  it 

0, 1887. 


Seotion  4.   Respirators  and  Faoe  Guards  for  ITnliealtliy 
Oooupations. 

1.  Tyndairs  Smoke  Bespirator.    J.  Sinclair.    M,  1879. 

2.  Loeb*8  Bespirators.     Maritime  and  General  Improyement 

0, 1887. 


Seotion  6.   Fire  Preventing  Applianoes. 

1.  Chemical  Fire  Exterminator.    J,  Sinclair,    0, 1879. 

2.  Dick's  LTxtincteur.    J.  Hildesheim.    C,  1883. 

3.  "  Lightning**  Fire  Extincteur.    J.  Oatloway,    M,  1887. 

4.  "  Bealitj  **  Hand  Fire  Extincteur.    J.  Htulam.    M,  1887. 


Section  6.   Methods  for  the  Disposal  of  the  Dead. 

1.  "  Earth  to  Earth  "  Coffins.    London  Necropolis  Co,     C,  1878. 

2.  Folding  Bier  and  Car  for  Simplifying  Funerals.    S,  Streti 

C,  1879. 


Section  7.   Sundries. 
No  Awards. 
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AWARDS  AT  THE  EXHIBITIONS. 


ExFLANATOBY  NoTB. — ^The  Eoman  figures  refer  to  the  Clasa ;  the 
ordinary  figures  to  the  Section ;  and  the  figures  in  old  type  to  the 
consecutiTe  number  in  that  Section,  e,g, : — 

CI.  IV.,  Sec.  3,  no.  7, — ^Indicates  Oass  IV.,  Section  3,  no.  7. 


Adams  &  Co.,  Torle,    CI.  U.,  Sec.  4,  no.  i ;   Sec.  7,  no.  20 ;  Sec. 

10,  no.  12. 
Adams,  B.,  7,  Great  Dover  Strut,  London.     Q.  I.,  Sec.  1,  nos.  32, 33, 

34.  36,  37»  38- 
Allen,  Thomas,  St,  Augustin^a  Parade,  BrUtol.     Q.   IV.,    Sec.   3, 

no.  7. 
Aluminium  Crown  Metal -Co.,  Glasgow.     CI.  I.,  Sec.  1,  no.  i. 
Angell,  A,  T.,  London.    CI.  II.,  Sec.  9,  no.  29. 
Antiseptic  Apparatus  Manufacturing  Co.,  Limited,  London,    d.  IV., 

Sec.  11,  no.  13. 
Arden,  Hill  &  Co.,  Birmingham.    CI  III.,  Sec.  1,  no.  4;  Sec.  2,  nos. 

13.  14. 
Ashwell,  P.,  Leicester.     CI.  HI.,  Sec.  1,  no.  28 ;  Sec.  6,  no.  I. 
Aveling  &  Porter,  Rochester,    (3. 1.,  Sec.  7,  no.  7. 
Aylesbury  Dairy  Co.,  London.    CI.  IV.,  Sec  4,  nos.  22,  24. 
Bailey  &  Co.,  London.     CI.  II.,  Sec.  9,  no.  19. 
Baird,  Thompson  &  Co.,  Glasgow.    CI.  II.,  Sec.  13,  no.  3. 
Baird,  W.,  Dublin.    CI.  11.,  Sec.  1,  no.  2 ;  Sec.  5,  nos.  2,  12 ;  Sec.  6, 

nos.  I,  13,  25. 
Ball,  Ancell,  Spalding.    CI.  IV.,  Sec.  3,  no.  3. 
Barlow,  W.,  Bolton.    CI.  IV.,  Sec.  1,  no.  18. 
Barrett,  H.  J.,  Hull.    CL  I.,  Sec.  7,  no.  9. 
Bartrum,  Harvey  &  Co.,  London,    CI.  IV.,  Sec.  1,  no.  8. 
Bean,  A.  T.,  5,  Gannon  Bow,  London.     CI.  II.,  Sec.  3,  no.  3. 
Beard,  Dent  &  Hellyer,  21,  Newcastle  Street,  London.    CI.  IL,  Sec.  7, 

no.  I ;  Sec.  10,  no.  23. 
Bennis,  E.,  Bolton.     Ci.  III.,  Sec.  3,  no.  3. 
Bensdorp  &  Co.,  London.    CL  IV.,  Sec.  7,  no.  16. 
Bethell,  T.  P.,  Liverpool,    CI.  IV.,  Sec.  4,  no.  18. 
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Beveridge  &  Co.,  Glasgow,     CI.  IV.,  Sec.  7,  no.  ii. 

Billing  &  Co.,  Hatton  Garden,  London.     CL  III.,  Sec.  2,  no.  lo. 

Billington  Bros.,  Liverpool.     CI.  IV.,  Sec.  2,  nos.  4,  7. 

Binnie,  J.,  Gartcosh,  Glasgow.     CI.  II.,  Sec.  9,  no.  8. 

Binns  &  Armitage,  Derby.     CI.  IV.,  Sec.  7,  no.  6. 

Bird,  Peter  Hinckes,  1,  Norfolk  Square,  London.     CI,  III.,  Sec.  6, 

no.  10.     CI.  v.,  Sec.  1,  no.  3. 
Bolonachi,  A.  J.  M.,  London,     CI.  IV.,  Sec.  7,  no.  12. 
Borough  Leather  Warehouse  Co.,  London.     CI.  IV.,  Sec.  1,  no.  2. 
Borwell,  J.,  Britannia  Foundry,   Burton-onr-Trent,     CI.  I.,  Sec.  8, 

no.  I. 
Bostel,  D.  T.,  Duhe  Street,  Brighton.     CI.  II.,  Sec.  7,  no.  7. 
Boulnois,  H.  Percy,  Fortsmoudi.     CI.  II.,  Sec.  9,  no.  3. 
Bourtreehill  Coal  Co.,  Iheghom,  Ayrshire.     CI.  I.,  Sec  1,  no.   10 ; 

Sec.  8,  no.  12.     CI.  II.,  Sec.  1,  no.  15 ;  Sec.  5,  no.  13  ;  Sec. 

9,  no.  10. 
Bowden,  William,  London,    CI.  IV.,  Sec.  4,  no.  12  ;  Sec.  10,  no.  5. 
Boyd,  S.,  Dublin,    CI.  IV.,  Sec.  10,  no.  6  ;  Sec.  11,  no.  7. 
Bradbury  &  Co.,  Oldham.     CI.  I.,  Sec.  7,  no.  16. 
Bradford,  T.,  &  Co.,  JJigh  Molborn,  London,    CI.  I.,  Sec.  8,  nos.  2,  7. 

CI.  IV.,  Sec.  4,  no.  4. 
Brady  &  Martin,  NewcastU-upon-Tyne,    CI.  IV.,  Sec.  2,  no.  i.     CI. 

v..  Sec.  1,  no.  6. 
Braithwaite,  H.  &  Co.,  Leeds.     CI.  II.,  Sec.  3,  nos.  5,  6. 
Branksea  Island  Pottery  Company,  Limited,  Poole,  Dorset,     CI.  II., 

Sec.  9,  no.  9. 
Bray  &  Co.,  Blachman  Lane,  Leeds.     CI.  III.,  Sec.  4,  no.  5. 
British  and  Foreign  Mineral  Water  Company,   Glasgow.      CI.  IV,, 

Sec.  9,  no.  3. 
British  Sanitary  Company,  Glasgow.    CI.  II.,  Sec.  11.,  nos.  2,  10. 
Broad  &   Co.,  Paddington,  London.     CI.  I.,  Sec.  1,  nos.  7,  13.     CI. 

U.,  Sec.  9,  no  23  ;  Sec.  10,  no.  22. 
Brock,  W.,  &  Co.,  177,  Fcyre  Street,  Exeter,     CI.  IV.,  Sec.  2,  nos. 

i5»  18. 
Brown,  A.,  &  Co.,  Glasgow.     CI.  III.,  Sec.  4,  no.  9. 
Buchan,  \V.  P.,  Glasgow.     CI.  II.,  Sec.  9,  no.  5  ;  Sec.  10,  nos.  i,  15 ; 

Sec.  13,  no.  14. 
Burn  &  Baillie,  London.     CI.  II.,  Sec.  6,  no.  12  ;  Sec.  9,  no.  18;  Sec. 

13,  nos.  1,2. 
Burroughs,  Wellcome  &  Co.,  London.     CI.  IV.,  Sec.  3,  no.  14;  Sec 

7,  nos.  17,  18,  19,  20,  21 ;  Sec.  10,  no.  4. 
Bussey  &  Co.,  Museum  Works,  Peckham^  London,     CI.  IV.,  Sec.  2, 

no.  5. 
Cadle,  C,  Dublin.     C[.  Ill ,  Sec.  1,  no.  29. 
Calvert,  F.  C,  &  Co.,  Bradford.    Q.  IV.,  Sec  10,  nos.  i,  7;  Sec. 

11,  nos.  3,  4,  II,  12, 16,  18;  Sec.  12,  no.  6. 
Candy  &  Co.,  Atirton  Abbot.     CI.  I.,  Sec.  1,  no.  4. 
Capper,  Son  &  Co.,  London.     CI.  II.,  Sec.  13,  no.  5. 
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Carron  Company,  FdllcirJc,  N.B.    CI.  III.,  Sec.  2,  no.  12. 

Carson,  W.,  &  Sons,  Dublin,    d,  I.,  Sec.  1,  no.  25.     CI.  HI.,  Sec 

1,  no.  14.     CI.  IV.,  Sec.  6,  no.  3. 
Carter  &  Co.,  Old  Refinery,  Bristol,     CI.  IV.,  Sec.  9,  no.  4. 
Carter,  J-,  6a,  Cavendish  Street,  London.     CI.  IV.,  Sec.  3,  no.  2. 
Casebourne  &  Co.,    West  Harthpool     CI.  I.,  Sec.  7,  no.  4.     01.  V., 

Sec.  1,  no.  7. 
Chorlton  &  Dugdale,  Manchester.     CI.  III.,  Sec.  2,  no.  15.     a.  IV., 

Sec.  2,  nos.  3,  8,  g,  13  ;  Sec.  3,  nos.  4,  5,  6. 
Garke,  E.,  &  Co.,  Battersea,  London.     CI.  IV.,  Sec.  7,  no.  15. 
Clarke's,  F.  W.,  Portable  Gas  Apparatus  Company  (Limited),  Great 

Queen  Street,  London.     CI.  III.,  Sec.  4,  no.  i. 
Cle worth,  Isaac,  Bolton.     CI.  IV.,  Sec.  7,  no.  23. 
Cliff,  Joseph,  &  Sons,  Leeds.    CI.  I.,  Sec.  6,  no.  9.     CI.  II.,  Sec  6, 

nos.  8,  10 ;  Sec.  6,  no.  9 ;  Sec.  8,  no.  2  ;  Sec.  10,  no.  20. 
Colman  &  Glendenning,  Norwich,    CI.  IV.,  Sec.  2,  no.  17 ;  Sec.  5, 

nos.  3,  4. 
Coltman,  T.,  Leicester.     CI.  I.,  Sec.  7,  no.  11. 
Compostella  Fire  Light  Co.,  Fenchurch  Street,  London,     Q.  IV.,  Sec. 

4,  no.  13. 
Constantino  Bros.,  Bolton.    CI.  IV.,  Sec.  1,  no,  17. 
Constantino,  T.  J.,  Fleet  Street,  London.     CI.  III.,  Sec.  2,  no.  22. 
Control  Air  Propeller  Co.,  Bolton.     CI.  III.,  Sec.  6,  no.  20. 
Cooper,  H.  W.,  &  Co.,  London.     G.  UI.,  Sec.  6,  no.  8. 
Cordingley,  T.,  &  Sons,  Bradford.    CI.  I.,  Sec.  1,  no.  22 ;  Sec.  6, 

no.  5. 
Craig,  J.  &  M.,  Kilmarnock,  N.B.     Ci.  I.,  Sec.  1,  no.  11.     a.  IL, 

Sec.  5,  nos.  5,  14  ;  Sec.  9,  no.  13  ;  Sec.  10,  nos.  2,  3,  9. 
Craven,  M.  A.,  &  Son,  York.     CL  IV.,  Sec.  7,  no.  9. 
Cregeen,  H.  S.,  Bromley.    CI.  III.,  Sec.  6,  no.  2. 
Croft  Stone  Quarry  &  Brick  Co.,  Croft,  Leicestershire,    CI,  I.,  Sec.  1, 

no.  20. 
Cuerden,  E.,  BoUon,  CI.  II.,  Sec.  3,  no.  13  ;  Sec.  6,  nos.  29,  30 ; 

Sec.  7,  no.  21. 
Dales,  J.  T.,  London.     CI.  IV.,  Sec.  4,  no.  17. 
Davis,  H.  &  C,  A  Co.,  200,  CamherweU  Boad,  London,     CI.  III.,  Sec. 

1,  no.  I ;  Sec.  2.  nos.  7,  9. 
Davis,  Joseph,  &  Co.,  London.     CI.  V.,  Sec.  1,  no.  4. 
Dick,  Alex.,  London.     CI.  I.,  Sec.  1,  no.  2. 
Dillon,  E.  &  C,  Tork.    CI.  IV.,  Sec.  1,  no.  10. 
Dinning  &  Cooke,  Newcastle-uponr-Tyne.     CI.  II.,  Sec.  6,  no.  26 ; 

Sec.  y,  no.  25.     CI.  IIL,  Sec.  1,  nos,  17,  19. 
Doeker  Hospitals  and  Huts  Factory,  London.    CI.  I.,  Sec.  1,  no.  28. 
Dockrell,  Thomas,  Sons  &  Co.,  Dublin.     CI.  I.,  Sec.  4,  no.  3. 
Donegal  Industrial  Fund,  43,  Wiymore  Street,  London,     CI.  IV.,  Sec. 

1,  no.  6. 
Doulton  &  Co.,  Lambeth,  London.  CI.  L.  Sec.  1,  no.  27  ;  Sec.  5,  no 

I ;  Sec.  6,  nos.  4, 7.    Q.  IL,  Sec.  1,  nos.  4,  5,  6 ;  Sec.  3,  nos. 

CI.  IV.,  Sec.  3,  no.  7— Indicates  Class  IV.,  Section  3,  no.  7. 
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I,  12  ;  Sec.  4,  bo.  2  ;  Sec.  5,  no,  3 ;  Sec.  6,  nos.  14,  r8  ;  Sec, 
7,  nos-  5,  6,  12,  13,  14;  Sec.  0,  nos.  7,  12,  15,  16,  20,  22, 
26,  30  ;  !Sec.  10,  noH,  17,  19.     CL  111.,  Sec.  1,  nos,  15,  16. 
Dublin  &  Wicklow  Manure  Co.,   BubUn.      CI,  lY.,  Sec.   11,  noB, 

If  17^ 
Duffy  &  Son,  London,     CI.  I,,  Sec.  5,  no.  7. 

Duncan,  Major  F.,  The  Common^  Woohvkh.     CI.  lY,,  Sec.  3,  no.  9. 
Durand-Cbve,  A.,  Far  in.     CI,,  Y.,  Sec.  2,  no.  2. 
EdmunilH^  J.,  London,     CI.  IV.,  Sec.  7,  noa.  i,  2. 
Eduiimdson,  J,,  &  Co.,  BubUn,     CI.  III.,  Sec,  4,  no,  16. 
Edwards,  J.  C,  Trefifnant,  Mttabon.     CI.  II.,  Sec.  1(J,  no.  4. 
Elgoud,  Bros.*  I^ki4sier,     CL  I.,  Sec.  1,  no.  3. 
Elliott,  Eduiinson  4  Olney,  ManchtMtr.     CI.  II,,  Sec.  13,  no.  10.  CI. 

III.,  Sec.  2,  no.  33  ;  Sfc.  4,  no,  22. 
Ellis*  J.,  &  Sons,  Barrow-on-Soar.     CI.  I.,  Sec.  1,  no.  14. 
Ellis,  J.  J.,  Elli^town  Collkrits.     CI.  IL,  Sec.  10,  no.  10. 
Ellison,  J.  E.,  Lf€dg.     CL  HI.,  Sec.  6,  nos.  5,  14. 
Elvery,  J.  W.,  &  Co.,  Btthlin.     CL  V.,  Sec.  3,  no.  3. 
Evans  &  Co.,  Wrexham.     CL  IT.,  Sec.  9,  no.  7. 
Fell,  J.,  &  Co.,  Wolverhampton.     CLII.,  Sec.  1,  no.   12  ;  Sec.  0,  no, 

ig;  Sec.  10,  no*  13. 
FergusBon  &  Starkey,  Lei<:t«Ur.     CL  II.,  Sec.  6,  nos.  6,  22,  24, 
Finch  &  Co.,  181,  llvjh  Ilolbom^  London,     CL  II.,  Sec.  1,  no.  ir. 
Fleming,  W.,  Bublin!    CI.  IY»,  Sec.  2,  no.  12. 
Fletcher  Bro8.,  IhibJin,     CL  lY.,  Sec.  6,  no.  4. 
Fletcher,  1\,   Warrim/ion,    CL  I.,  Sec;  8,  no.  8.    a.  III.,  Sec.  1. 

no,  20 ;  S<?c.  2,  no.  i . 
Forrest,  W.,  A\''ewcaiitk'U2mTi-Ti/ne,     O.  III.,  Sec.  4,  no.  2. 
Fosti^r  &,  Pearssou,  Nottin^/hanu     CI.  II.,  Sec  10,  no.  18, 
Foulds,  E.,  L^^d^.     CL  III.,  Sec.  2,  no.  21. 
Fox^  William,  L<^e(h*     CL  I.,  Sec.  7,  no.  21. 
Eraser  Bros.,  Commercial  Itoad^  London,     C\.  lY.,  Sec.  12,  no,  4. 
Fry.  J,  S.,  &  Sons,  Union  Street,  Bristol     CL  IV.,  Sec.  7,  no.  13. 
Galbraith,  T.,  Crawford  Sqimre^  Londondemf,     CL  11,,  Sec.  6,  no,  8. 
Galloway,  J.,  Bolton,     CL  1.,  Sec.  7,  nos.  *i8,  19.     CL  lY.,  Sec.  9, 

no,  8.     CL  v.,  Sec.  5,  no.  3, 
Gandy,  M.,  Liverpool,    CL  I.,  Sec.  7,  nos.  2,  3. 
Gardner,  A.,  &  Son,  Glmfjow,     CL  h.  Sec.  5,  no.  5.     CL  lY.,  Sec.  2, 

no.  6.     CL  v..  Sec.  3,  no.  4. 
Garton  &  King,  Kxeier.     CL  I.,  Sec.  8,  no,  6. 
General  Gas  Heating  and  Lighting  Co.^  06,  St,  PavH  Street,  Londom^ 

CL  111.,  Sec.  1,  no.  2  ;  Sec,  2,  nos.  2,  8. 
Gent,  J.  T.,  &  Co.,  Leic^4iter.     CL  lY.,  Sec.  4,  no.  20. 
Gilbert,   E.  &  A.  E,.  Browjhty  Ferry,  Forfarshire,     CL  11.,  Sec,  7, 

no.  18. 
Gillow  &  Co.,  Oxford  Street,  London.     CL  U.,  Sec  6,  no.  I5. 
Goode  &  Co.,  Louffhborourfh.    CL  11,,  Sec.  1,  no.  7 ;  Sec.  3,  no.  9* 
Graham,  W.,  Ihiblin,    Cl  lY.,  Sec.  1,  no,  12. 
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Greenall,  J.,  Manchester,    CI.  I.,  Sec.  8,  no.  5.    CI.  III.,  Sec.  1, 

no.  8. 
Gregsoni  J.,  Bolton,    CI.  I.,  Sec.  1,  no.  39. 
Groom  &  Co.,  London.    CI.  II.,  Sec.  6,  no.  1 1.    CI.  IV.,  Sec.  4,  noe. 

Groevenor,  F.,  Glasgow,    CI.  IV.,  Sec.  4,  no.  29. 

Groves,  E.  K.,  Bristol,    CI,  IV.,  Sec.  3,  no.  8. 

Gulliver  &  Co.,  Aylesbury,     Ci,  IV.,  Sec.  9,  no.  2. 

Hall,  John,  &  Co.,  Stourbridge,    CI.  II.,  Sec.  6,  no.  7. 

Hamilton  &  Co.,  LeadenhaU  Street,  London,     CI.  HI.,  Sec.  4,  no.  20. 

Hamilton,  W.,  Brighton.     CI.  IV.,  Sec.  2,  no.  16. 

Hammond  &  Hussey,  High  Street,  Croydon,    CI.  II.,  Sec.  10,  no.  25. 

Hancock,  F.  &  C,  DudUy,  Worcester,     Ci,  III.,  Sec.  2,  no.  31.     CI. 

IV.,  Sec.  4,  no8.  i,  9,  lo,  27,  28. 
Haresceugh,  B.  B.,  &  Co.,  Bentinck  Street,  Leeds,    CI.  II.,  Sec.  11, 

no.  II. 
Hargreaves  &  Bardsley,  Oldham,    Ci.  III.,  Sec.  4,  no.  23. 
Hamman,  W.,  &  Co.,  Blaydonr^poip-Tyne,    CI.  II.,  Sec.  7,  no.  8. 
Harris,  G.  H.,  Bristol  Street,  Birmingham,     CI.  lU..  Sec.  2,  no.  24. 
Harris,  J.  P.  &  G.,  London,     CI.  L,  Sec.  6,  no.  3. 
Harrison,  F.  J.,  &  Co.,  Leicester.    CI.  IV.,  Sec.  10,  no.  2. 
Harrison  Patent  Knitting  Machine  Co.,  Manchester,    CI.  I.,  Sec. 

7,  no.  14. 
Harrisson,  T.  Harnett,  Liverpool,    CL  II.,  Sec.  12,  no.  i  ;  Sec.  13, 

no.  6. 
Haslam,  J.,  Bolton,    CI.  V.,  Sec.  6,  no.  4. 
Haslam,  Lewis,  Bolton,    CI.  IV.,  Sec.  1,  no.  19. 
HassaU  &  Singleton,  Birmingham,    CI.  III.,  Sec.  2,  no.  27. 
Hayward,  Tyler  &  Co.,  Lond<m,    CI.  II.,  Scnc,  6,  no.  28 ;  Sec.  7, 

no.  9. 
Headley  &  Sons,  Cambridge,    CI.  II.,  Sec.  1,  no.  i. 
Heap,  E.  E.,  Manchester,    Ci,  11.,  Sec.  11,  no.  3. 
Hembry  &  Co.,  Manchester,     CI.  I.,  Sec.  5,  no.  8. 
Henderson,  Osbert,  Glasgow,    d.  III.,  Sec.  4,  no.  3.     CI.  IV.,  Sec. 

4,  no.  16. 
Heron,  T.,  Manchester,     CI.  III..  Sec.  4,  no.  4. 
Hildesheim,  J.,  Glasgow.     CI.  V.,  Sec.  5,  no.  2. 
Hill  &  Hey,  Halifax.    CI.  III.,  Sec.  6,  no.  6. 
Hilliard,W.  B.,  &  Sons,  Glasgow.     CI.  IV.,  Sec.  3,  nos.  i,  10,  12. 
Hilton,  W.  H.,  Leamington,     CI.  IV.,  Sec.  4,  no.  3. 
Hindle,  Norton  &  Co.,  Oldham,     CI.  I.,  Sec.  1,  no.  35. 
Hindley,  E.  S.,  Bomton,  Dorset.     CI.  I.,  Sec.  7,  no.  5. 
Hotblack,  J.,  &  Son,  Norwich.     CI.  IV.,  Sec.  1,  no.  14. 
Humber  &  Co.,  Nottingham,    CI.  IV.,  Sec.  6,  no.  i. 
Humpherson  &  Co.,  Chelsea,  London,    CI.  II.,  Sec.  3,  no.  10;  Sec.  7, 

no.  2  ;  Sec.  13,  no.  9. 
Humphreys  &  Thomas,  Narberth,    CI.  IV.,  Sec.  1,  no.  20. 
Hunt,  Nathan,  Bristol,    CI.  III.,  Sec.  6,  no.  3. 

CI.  IV.,  Sec,  3,  no.  7— Indicates  Class  IV.,  Section  3,  no.  7. 
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Hutchinson,  A.,  &  Co,,  Great  Whtche^t^  Street,  London.     CI.  IV.,  Sec. 

4,  no.  14. 
Hydes  &  Wi^full,  SheffiM.     CI.  III.,  Sec.  1,  no8.  12,  13. 
Hygienic  Stove  and  Grate  Compnuv,  15,  Peel  Buildiwjs^  BirmiiujJtam.. 

CL  IL,  Sec.  10, 110.  6. 
Indian  Tea  Company,  Glasgow,     CL  IV.,  Sec.  7,  iio.  14. 
International  Water  &  Sewage  Purilicalion  Co.,  London.     CL  II., 

Sec.  i2,  no.  3. 
Irvine  &  Co.,  Gakshend.     CL  IV.,  Sec.  7,  no.  10. 
Jaeger's  Sanitary  Woollen  System  Company,  London.     CI.  IV.,  Sec 

1,  nos,  4,  7, 
Jennings,  G.,  Sia n{f ate,  London.     CL  IL,  Sec.  5,  no.  i  j  Sec.  6,  no.  27. 
Jenninga,  T.»  LamhetK  London.     CL  I.,  Sec.  5,  no.  3. 
Jewsbury  &  Brown,  Manchester.     CL  IV.,  Sec.  9,  no.  6. 
Jeyes'  Sanitarv   Compounds  Company,  Cannon  Struts  London,     CL 

IV,  Sec.  10,  no.  3 ;  Sec.  11,  no.  8. 
Johnson.  W.  F.,  LdaMer.    CL  1.,  Sec.  6,  no.  i,     Q.  U.,  Sec.  13, 

no,  18.     CL  IV.,  Sec.  4,  no,  2. 
Keith,  J.,  London  and  Edinhuryh.     CL  III.,  Sec.  1,  no.  21, 
Kenworthy,    E.    N.,    &    Co.,     Oldkim.     CL   I.,   Sec.   8,   noa.  4, 

10,  II. 
King  &  Co,,  Ifull.     CL  IV.,  Sec.  4,  nos.  6,  7. 
Kirk,  E.  G.,  Hudder^feld.     CL  II.,  Sec.  13,  no.  19. 
Kirkham,  J.  &  W.,  Bolton.     CoL  III.,  Sec.  6,  no.  21. 
Kirsop  &  Co.,  NewcaHle-upon-Tifne.     CL  I.,  Sec.  8,  no.  3. 
Kite,  C,  &  Co.,  London.     CL  III.,  Sec.  6,  nos.  11,  13,  15, 16. 
Knell,  U.,  77,  Fore  Street^  London.     CL  III.,  Sec.  6,  no*  9. 
ladies'  Sanitary  Association,  Bemers  JStreet^  London,     CL  V.,  Sec. 

no.  3. 

Larmouth,  Thoa.,  &  Co.,  Snlford.     CL  IV.,  Sec.  6,  no.  i. 
Lascelles,  W.  II,,  Btttt/iill  Rou\  Lofuion.     CL  II..  Sec.  G,  no.  3, 
Leggutt,  W.  &  E.,  Bradford.     CL  I.,  Sec.  1,  no.  31. 
Le  Grand  ^  Sutcliffe,  BunhiU  Ilon\  London.     CL  IL,  Sec.  1,  no.  14. 
Leice^ster  Ambulance  Corps.     CL  V.,  Sec.  3,  no.  I. 
Leotd,  S.,  &  Co.,  Strand,  London.     CL  III.,  Sec.  2,  no.  11  ;  Sec.  4, 

no.  7. 
Lever  Bros.,  Warnngton.     CL  IV,,  Sec.  10,  no.  9. 
Lewis,  Mrs.  A.,  Manchester.     CL  III.,  Sec.  2,  no.  32. 
London  Necro])oli8  Co.,  Strand,  London.     CL  V.,  Sec.  6,  no.  I. 
Longford   Wire,  Iron  &  Steel  Co.,    Warrintjton^     CL  IV.,  Sec.   2, 

no,  10. 
Lovibond,  J.  W.,  SalUbnnj.    CI.  V.,  Sec.  1,  no.  9. 
Lyon,  J.  W.,  London.     CL  IV,,  Sec.  12,  no.  5. 
Lvthgoe,  W.  K.,  Bolton,     CL  IV.,  Sec.  7,  no.  22. 
McCallum,  J.  B.,  Stafford.     CL  1.,  Sec.  7,  no.  8. 
McGeocb,  W.,  &  Co.,  Glasgow.     C.  III.,  Sec,  2,  no.  23, 
Mackey,  Mackey  &  Co*,  London,    CL  IV,  Sec.  11,  no,  6, 
Magnetic  Filter  Co.,  Londm,    CL  IV.,  Soc.  8,  no.  XJ, 


ALFHABBTIOAL   LIST   OF  EXHIBIT0B8.  553 

Magoire  &  Son,  Duhlin.    CI.  I.,  Sec.  6,  no.  lo.     Q.  II.,  Sec.  6,  no. 

15  ;  Sec.  7,  no.  17  ;  Sec.  9,  no.  4;  Sec.  13,  no.  15.     CI.  lU., 

Sec  1,  no.  10.    CI.  IV.,  Sec.  12,  no.  3. 
Maignen,  P.  A.,  20  &  23,  Great  Tower  Street,  London,     CI.  II.,  Sec. 

2,  no.  I.     CI.  IV.,  Sec.  8,  nos.  2,  5,  6,  7,  10. 
Maling,  C.  T.,  NewcastU-upon-Ti/ne,     CI.  II.,  Sec.  6,  no.  16  ;  Sec.  13, 

no.  16. 
Manloye,  Alliott,  Frjer&  Co.,  Nottingham,    CI.  I.,  Sec  7,  nos.  6,  20. 

CI.  IV.,  Sec.  12,  no.  2. 
Maritime  &  General  Improvement  Co.,  London,    CI.  III.,  Sec.  4,  no. 

21.    CI.  v.,  Sec.  4,  no.  2. 
Mather  &  Armstrong,  Newcastle-upon-Tyne,    CI.  III.,  Sec.  1,  no.  22; 

Sec.  4,  nos.  6,  14. 
Meyer,  H  .  C,  New  Torh,    CI.  V.,  Sec.  2,  no.  4. 
Midland  Educational  Co.,  Leicester,    CI.  IV.,  Sec.  6,  no.  2. 
Mitchell,  Jas.,  Newcastle-upon-Tyne.    CI.  L,  Sec.  8,  no.  9. 
Montgomerie,  J.,   Virginia  Place,  Particle,  Glasgow,     CI.  IV.,  Sec.  7, 

no.  4. 
Moore,  J.,  St,  Jamei  Walk,  CUrkenwell,  London.     CI.  III.,  Sec.  6, 

no.  7. 
Morgan,  J.,  Dublin.     CI.  IV.,  Sec.  1,  no.  11. 
Morrell's  Sanitary  Co.,  Manchester,     CI.  II.,  Sec.  11,  no.  12.     CI. 

IV.,  Sec.  4,  no.  30. 
Morris,  Little  &  Co.,  Doncaster.     CI.  IV.,  Sec.  11,  no.  g. 
Morrison,  W.  B.,  Glasgow,    CI.  I.,  Sec.  6,  no.  12.     CI.  II.,  Sec.  7, 

no.  16. 
Moser,  L.,  Southampton,     CI.  II.,  Sec.  11,  no.  5. 
Moule's  Patent  Earth  Closet  Company,  5a,  Garrick  Street,  London. 

a.  II.,  Sec  ll.no.  7. 
Murton,  H.  A.,  Newcastle-upon-Tyne,     CI.  IV.,  Sec.  3,  no.  11. 
Muflgrave  &  Co.,  Belfast.     CI.  lit.,  Sec.  1,  no.  11. 
Nailsworth  Foundry  Co.,  Bristol,    CI.  III.,  Sec.  6,  no.  19. 
Newry  Mineral  Water  Co.,  Limited,  Liverpool,   O.  IV.,  Sec.  9,  no.  i. 
Nightingale  &  Co.,  Great  Grinisby.     CI.  I.,  Sec.  6,  no.  4« 
North  of  England  School  Furnishing  Co.,  Darlington,    CI.  IV.  Sec. 

5,  no.  6. 
Gates  &  Green,  Horley  Green  Fire  Clay  Worlcs,  Halifax,     CI.  11., 

Sec.  13,  no.  4. 
Onions,  J.  C,  Limited,  Birmingham,     CI.  11.,  Sec.  11,  no.  6. 
Orr,  J.  B.,  &  Co.,  Charlton,  Lonflon.     CI.  I.,  Sec.  3,  no.  3. 
Parker,  J.,  Woodstock,  O.rfyrd,     CI.  II.,  Sec.  11,  nos.  i,  4. 
Parkinson,  Sweaney  &  Co.,  Manchester,     CI.  II.,  Sec.  11,  no.  13  ; 

Sec.  13,  no.  23. 
Parr,  J.,  &  Co.,  Leicester.     CI.  IV.,  Sec.  6,  no.  2. 
Patent  Porous  Carbon  Co.,  London.     CI.  II.,  Sec.  2,  no.  2. 
Patent  Victoria  Stone  Co.,  Kiwjsland  Hoad,  London,     CI.  I.,  Sec.  1, 

no.  19.     CI.  II.,  Sec.  9,  no.  i. 
Pearson  &  Co.,  Dublin,     G.  IV.,  Sec.  2,  no.  2. 

CI.  IV.,  Sec.  3,  no.  7— Indicates  Class  IV.,  Section  3,  no.  7. 
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Peck.  J.  H.,  &  Co.,  Wirfan.     O.  V.,  Sec.  3,  no.  6. 

Permjcook  Pat«?nt  Glazing  &  Eiiginei^rmg  Co.,  Glaigoio,     01.  I.,  Sec. 

1,  no.  29, 
Plixllips,  W.,  &  Son»  Londm.    01. 11.,  Sec.  9,  no.  27. 
Pim  Bros,,  Limited,  DubUn,    CJ,  L,  Sec.  7,  no.  15.    CI.  IV.,  Sec.  2, 

no8.  14^  19. 
Pocock,   Bros.,  Smithwarh  BAdtje  Itaad^  London,     CI.  IV.,  Sec  2, 

no.  ri. 
Pottt^r,  O.  W.,  London.     Q.  TL,  Sec.  13,  no,  11. 
Potta  <fc  Co..  !i<md^vnrth^  Bif-n^imjham.     CI.  11. ,  Sec.  10,  no.  7. 
Pringle,  K.,  M.D.,  lUai^khe^th,  London,     CI.  II.,  Sec.  13,  no.  22, 
Pritchett,   G.  E.,  20,  Spriny  Gard^ns^  London.     CI.  I,,  Sec.  5,  no.  2, 

CI.  III.,  Sec.  1,  no8.  23,  24 ;  Sec.  6,  no.  17.    CJ.  V.,  Sec.  i, 

nos.  1,  2,  5. 
Purdy,  W.,   Noitiwjham.     CI.  III.,  Sec.  4,  no.  13. 
Eanaome,  S.  E.,  &  Co.,  10,  Emex  Street^  London,    Q.  ILL,  Sec.  4, 

no.  12. 
Kead,  Jefferson,  Birminrfham,     CI.  I.,  Sec.  3,  no.  4. 
Kichardson,  J.,  &  Co.,  Leicrsttr.     CI.  IV.,  Sec.  11,  no.  2.  I 

Eimingtou  Bros.  &  Co.,  NewccatU-upon-Tynt,      CI,  IL,  Sec.  6,  no.  4. 

Sec,  10,  no.  5. 
Eoberts,  C.  G.,  Ila^lemere,  Surrey*     CI.  II„  Sec.  1,  no.  3. 
Bobs,  J.  A.  G,,  NewcoMtU-upon-Tyne,     CI.  I.,  Sec.  1,  no.  17. 
Boss,  AV.,  Ghmjaw.     Ci.  11.,  Sec.  1,  no.  8. 
Both  well,  \\\,' Bolton.     CI.  I.,  Sec.  7,  noa.  12,  17.     CI.  IV.,  Sec.  1, 

no,  21, 
Buftard  &  Co.,  Fire-CIaj  Works,  S(onrhrid//e.     Ci.  IL,  Sec,  6,  no.  la 
Salmon,  Barnes  &  Co.,  Uhmfion.     CI.  I.,  Sec.  1,  no.  30. 
Saaitary  &  Economic  Supply  Association,  Gloucester.     Q.  LH.,  Sec. 

1»  no.  5. 
Sanitary  Dry  Lime  Co.,  Booth,     CL  I,  S<«c.  1.,  no.  40. 
Sanitary  &  Highway  Appliance  Co.,  Sheffield,     CI.  II.,  See.  13,  noa* 

12,  17,  21. 
Sanitas  Comjiany,  Limited,  London,     CI.  IV.,  Sec.  11,  no,  14. 
Scott,  A.  &  R,,  'Ohggow.     CI.  IV.,  Sec.  7,  nos.  3,  5. 
Scott,  F.  B.,  &  Co.,  Dublin,     CI.  I^  Sec.  5,  no.  6.    CL  IV^  Sec.  2,J 

no.  20. 
Scottish  Aflbe8to»  Co.,  Qla^ow,    CI.  L,  Sec.  1,  no.  18. 
Selig,  Sonnenthal  &  Cd.,  Liiiiited,  Lamhetfi  11111,  Queen  Victoria  Str^, 

London.     CI.  V.,  Sec,  3,  no.  5. 
Senn,  C.  H.,  fjondon.     G.  IV.,  Sec.  7,  no.  8. 
Shanks  &  Co.,  Barrhead^  Gtatrjow,    CL  U.,  Sec.  3,  no,  4;  Sec.  d, 

noH.  2,  5,  23. 
Sharman,  T.,  LdctMtr,    CI.  III.,  Sec.  1,  no.  25, 

Sharp,  C.  U.,  &  Co.,  Ifujk  Holhom,  London,     CL  ILL,  Sec.  6,  no.  la.. 
Sharp,  Jones  &  Co.,  Bourne    Valley  PotUry^  PooU^  Dorset,     CL  XL, 

Sec.  9,  no.  2. 
Bhftw,  A.,  &  Son,  GUuyow,    CL  lU.,  Sec,  2,  no.  29. 
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Shone,  Isaac,  Wrexham.  CI.  11.,  Sec.  12,  no.  2. 
Short,  Patrick,  Dublin,  Q.  IV.,  Sec.  1,  no.  i6. 
Silicated  Carbon  Filter  Co.,  Batiersea,  London,    CI.  IV.,  Sec.  8,  nos. 

8,9. 
Silicate  Faint  Co.,  Cannon  Streety  London,    CI.  L,  Sec.  3,  nos.  i,  2. 
Sinchur,  Q.  Leiih,    CI.  III.,  Sec.  3,  no.  i. 
Sinclair,  J.,  Leadenhall  Street,  London.    CI.  V.,  Sec.  4,  no.  i ;  Sec.  5, 

no.  I. 
Singer  Manufacturing  Company,  London.    CI.  I.,  Sec.  7,  no.  13. 
Skinner,  G.  H.,  13,  North  Street,  Exeter.    CI.  IV.,  Sec.  9,  no.  5. 
Smallman,  John  L.,  Dublin,    CI.  III.,  Sec.  4,  no.  10. 
Smith,  E.,  &  Co.,  Coalville,  Leicester,     CI.  I.,  Sec.  1,  nos.  5,  23  ;  Sec. 

6,  nos.  8,  II. 
Smith,  Elder  &  Co.,  London.    CI.  V.,  Sec.  2,  no.  5. 
Smith,  James,  Liverpool.    CI.  III.,  Sec.  3,  no.  2. 
Smith,  J.,  &  Sons,  Wolverliampton.     CI.  I.,  Sec.  7,  no.  10. 
Snell,  H.  Saxon^  Southampton  Buildings,  London.     CI.  III.,  Sec.  1, 

no.  18. 
Society  Frangaise  IKHygi^ne,  Paris.    CI.  IV.,  Sec.  11,  no.  5.    CI. 

v.,  S«j.  2,  no.  I. 
Spongy  Iron   Water  Purifjring   Co.,    Oxford   Street,  London.     CI. 

IV.,  Sec.  8,  no.  3. 
Stanhope  Co.,  Limited,  London.    CI.  IV.,  Sec.  4,  no.  21. 
Staynes  &  Sons,  Leicester,    CI.  IV.,  Sec.  1,  no.  13. 
Stephan,  J.  A.,  Woscester.     CI.  IV.,  Sec.  8,  no.  4. 
Stephenson  &  Travis,  Liverpool.    CI.  IV.,  Sec.  3,  no.  15. 
Stewart,  J.,  Sen,,  Glasgow.     CI.  II.,  S^.  9,  no.  17;  Sec.  10,  nos. 

8,  24. 
Stidder  &  Co.,  50,  Southward:  Bridge  Eoad,  London.    CI.  U.,  Sec.  5, 

no.  9. 
Stiff,  James,  &  Sons,  Lambeth,  London.    CI.  I.,  Sec.  6,  no.  6.    CI.  II., 

Sec.  10,  no.  14. 
Stott,  James,  &  Co.,  Oldham.    CI.  III.,  Sec.  4,  nos.  8,  24. 
Straker  &  Love,  Newcastle-^pon-Tyne.     CI.  II.,  Sec.  9,  no.  6. 
Stretton,  S.,  Kidderminster.    CI.  V.,  Sec.  6,  no.  2. 
Taylor  &  Co.,  Driffield  and  London.    CI.  IV.,  Sec.  5,  no.  5. 
Taylor's  Cabinet  Making  &  Upholstery  Warehouse,  Bolton.    CI.  IV., 

Sec.  2,  no.  22. 
Thomasson  &  Key,  Worcester.    CI.  II.,  Sec.  5,  no.  4. 
Thompson,  H.  &  Co.,  London.     CI.  L,  Sec.  3,  no  5. 
Thorn  &  Co.,  Stafford.    CI.  IV.,  Sec.  8,  no.  i. 
Thombum,  Will.,  Borough  Bridge.     CI.  III.,  Sec.  1,  no.  26. 
Torrance,  W.  H.,  Edinburgh.     CI.  IV.,  Sec.  7,  no.  7. 
Townsend  &  Co.,  Newcasile-^pon-Tyne.     CI.  IV.,  Sec.  3,  no.  13. 
Trott,  H.,  Battersea,  London.     CI.  tl..  Sec.  1,  no.  9  ;  Sec.  7,  no.  1 1. 
Turk,  B.  J.,  Kinrfstiynron-Thames.     CI.  IV.,  Sec.  6,  no.  5. 
Twyford,  T.,  Hanley,    CI.  II.,  Sec.  6,  no.  17  ;  Sec.  6,  no.  17 ;  Sec. 
13,  no.  7. 

CL  IV.,  Sec.  3,  no.  7 — ^Indicates  Class  IV.,  Section  3,  no.  7. 
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Tylor,  J.,  &  Sons,  2,  Newjate  Street,  London,     CI.  IL»  Sec.  1,  no.  lO 

Sec,  3, 1108.  2,  7  :  Sec.  5,  nos.  7,  i6  :  Sec,  6,  noa.  20,  21 ;  Sec, 

7,  nos.  3,  ig  :  Sec.  8,  do.  i  ;  Sec.  13,  no*  8. 
TTirell,  Brooke,  Dufdin,     CL  IV.,  Sec.  1,  no.  3. 
Vause,  J.,  &  Sod,,  Bolton.     CI.  II.,  Sec.  3,  no.  14;  Sec.  5,  no.  18; 

Sec.  0,  nos.  31,  32  ;  Sec.  7,  noa.  22,  23  ;  Sec.  8,  no.  3 ;  Sec.  9, 

no.  31. 
Verity.  E.  &  J.  M.,  Leedt.     01.  111.,  Sec.  2,  no.  20. 
Vernon's  Patent  Oiina  &  Glass  Co.,  Lond^trh.     CI.  IV.,  Sec.  4,  no.  15. 
"V'icars,  T.  &  T.,  Liverpool  aftd  London.     CI.  HI.,  Sec.  3,  no.  4. 
Vipan  &  Headly,  l^ndott,     CI.  JV.,  Sec.  4,  nos.  23,  25,  26. 
Walker,  Clms.  W.,  Wandsworth  Common,  London,     CI.  IV.,  Sec,  12, 

no.  I. 
Wa!ker,  Turnbull  &  Co.,  Falkirk,     CI.  HI.,  S«^.  2,  nofi.  17,  28. 
Waller,  Thus,,  47,  Fl^h  Stnet  ffiU,  London,     CI  IIL,  Sec.  2,  no,  16. 
Walton,  F.,  &  Co.,  l^ndon.     CL  1.,  Sec.  4,  no.  2. 
Ward,  E..  &  Co.,  Bradford,     CI.  IV.,  Sec.  1,  nos.  I,  5,  9. 
Ward,  O.  B.,  Lon'lon,     CI.  II.,  Sec.  7,  no.  10, 
Warner,  J.,  &  Sons,  London.     CL  II.,  Sec.  1,  no.  13. 
Wat4?rproof  Paper  and  Canvas  Co.,  London,     CI.  I.,  Sec.  1,  no.  24. 
Watson,  Henry,  &  Son,  A'^aocastle-upon-Ti/iu^    CI.  II.,  Sec.  3,  no.  B; 

Sec.  7,  noa.  4,  15. 
Webb,  A.,  DnhHn.    CI.  IV.,  Sec.  1,  no.  15. 
Webb,  H.  Chalk,  Worcrjster.     CL  I.,  Sec.  6,  no.  2. 
Webster  &  Co.,  Nottimjham.     CL  V.,  Sec.  1,  no.  8. 
Wenbam's  Patent  Gas  Lamp  Co*,  London,    CL  IIL,  See*  6,  no.  I, 
Wenliam,  W.  P.»  ChtircJi  SStrtet,  Croydon,     CL  ILL,  Sec.  2,  no.  25: 

Sec.  6,  no.  4. 
Wentworth,  P.  &  Co.,  London.     CL  V.,  Sec.  3,  no*  2. 
Wheeler,  J.,  Iffratojnbe,     CL  IV,,  See.  11,  no.  10. 
W^bite,  WilL,  Ahertjavfnntj.     CI,  L,  Sec.  1,  no.  16. 
Whit«,  W.  P.,  &  Co.,  Lof^n.     CL  IL,  Sec.  8,  no.  4 ;  Sec.  11,  no.  9; 

Sec.  13,  no.  20. 
Whitwiek  Colliery  Co,,  Leic^Mtr,     CI*  I.,  Sec.  1,  nos.  6,  15. 
Wliyte  &  Bradford,  BowmM,     CL  IIL,  Sec.  2,  no.  18. 
Wifberfopce  School  for  the  Blind,  York,     CL  IV.,  Sec  4^  no.  19. 
Wilby,  W.,  DnhUn.     CL  L,  Sec.  7,  no.  i. 

Wilkinson,  W.B.,  &  Q*x^  Newragth-npon^T^ne,   CL  L,  Sec.  1,  no.  21. 
Willacy,  E.,  Preston,     CL  IL,  Sec.  13,  no*  13. 
Willcock  &  Co.,  Burmantoftt,  Leeds,      CL  L,  Sec.  1,  no.  9.      CL  11^ 

Sec.  6,  no.  6. 
Willey  &  Co*,  KiM^r,     C\.  IH.,  Sec.  4,  no*  1 1. 
WUson,  Chaa.,  &  Sons,  Lefds,     CL  IIL,  Sins.  1,  nm.  y,  30,  31. 
Wilson  Engineering  Company,  IJolUm^  London.    CL  HI.,  Sec,  2, 

nos.  26,  30. 
Wippell  Bros.  &  Eow,  231,  Hiffh  Strest,  Exeter.     CL  II*,  See.  11, 

no.  8.     CL  IIL,  Sec.  1,  no,  27  ;  Sec.  2,  no.  ig  ;  Sec.  4,  no, 

19  ;  Sec.  6,  no*  18.    CL  IV.,  Sec  2,  no.  21 ;  Sec.  4,  no,  8. 


ALFHABXnOAL   LIST  OF  BZHIBITOBS.  557 

WoodhouBe  &  Sawson,  London,    CI.  lU.,  Sec.  4,  nos.  15,  17. 
Woodhouse  and  Bawson  Electric  Supply  Companj  of  Great  Britam, 

Bradford.    CI.  III.,  Sec.  4,  no.  18. 
WooUaras  &  Co.,  High  Street^  Marylebone,  London.     CI.  I.,  Sec.  4, 

no.  I. 
WooUey,  Jas.,  &  Co.,  Manc^uster.    Ci.  IV.,  Sec.  10,  no.  8. 
Wortley  Fire  Clay  Co,,  Leeds.  CI.  I.,  Sec.  1,  nos.  8,  12.  CI.  11.,  Sec. 

6,  no.  II  ;  Sec.  9,  no.  24  ;  Sec.  10,  no.  21. 
Wragg,  T.,  &  Sons,  Burion-oti-Trent,    CI.  II.,  Sec.  9,  nos.  11,  14,  21 ; 

Siec.  10,  no,  11. 
Wright,  A.,  Ixnidon,     Q.  IV.,  Sec.  11,  no.  15. 
Wright  &  Co.,  3,  Westminster  Chambers^  London,    Q.  I.,  Sec.  1,  no. 

26.    CI.  in.,  Sec.  2,  no.  4. 
Wright  &  Stevens,    CI.  II.,  Sec.  3,  no.  1 1. 
Wright  Bros.,  Leicester.    CI.  II..  Sec.  9,  no.  28 ;  Sec.  10,  no.  16. 
Wright,  John,  &  Co.,  Birmingham,   CI.  III.,  Sec.  1,  nos.  3, 6,  g ;  Sec. 

2,  nos.  3,  5,  6. 

CI.  rV.,  Sec.  3,  no.  7 — ^Indicates  Class  IV.,  Section  3,  no.  7. 


ADDRESSES  AND  PAPERS  READ  BEFORE  THE  INSTITUTE  AT 
THE  CONGRESS  AND  OTHER  MEETINGS.  JANUARY,  1887. 
TO  NOVEMBER,  1888. 


HEAD  BEFORE  THE  BOLTON  CONGRESS,   1887, 

ABDEESSES    AlTD    LECTimES. 
Right  HoNoimABLE  Lobo  BAsmo,  r,H.s.     President's  Addresa. 

PbOFESSOB   J.   RusiSELL   E.ETN0LD8,  M.]>.,  F.E.B.,  F.B.C.P.      AddreSB  tO 

Section  I. 
Pbofbssor  T.  Hatter  Lewis,  f.s.a,,  f.b.lb.a.  Address  to  Section  IL 
ArousT  DuPRfe,  PH.D.,  r.i.c,  f.cs.,  f.r.s.     Address  to  Section  III. 
AfiTiirR  Eaxsome,  m.d,,  f,b.8.     Lecture  to  the  Congress. 
A.  Wtntee  BLi'TH,  M.B.o.a,     Address  to  the  Working  Claaaea. 
Majok  Lamohock  Floweh,     Address  to  the  Working  DiaAses. 
llENEX  Law,  M.iKST.cB,    Address  to  the  Working  Classes. 


FAFEBa 

Bbadshaw,  J,  J.,  P.BJ.B.A.    Sanitary  Condition  of  Cotton  Factories. 
Caepextee,  Alfred,  m.d.     Our  Pioneers. 
CttADincK,  Edwin,  c.b.     Sanitary  Condition  of  Water  SuppUeA. 
Ohadwice,  Enwur,  o.».    Sanitary  Sewage  and  Water  Supply, 
CimDLSiQii,  BisTEBEND  R,  A,   On  the  Present  Position  of  M.  Pasteur 

in  relation  to  Public  Health, 
CoLLcrs,  J.,  F.C.8.,  f.o.s.     Biver  Pollution  in  Lancashire  and  bow  to 

meet  it. 
CoBBBTT,  J.  Health,  Comfort  and  Economy  in  Cottage  Constnictioo. 
DE  Bance,   C.  E.,   AssociirsT.c.is.,  F.G.8.,   F.B.0,8*       Underground 

Water  Supplies. 
DiT5CA\,  D*  J.  KdssELL,     Smoke  Abatement. 
^UGTCUfiB,  H,     Smoke  Abatement. 
Flowxb,  Major  Lamohock.    The  Fouling  of  Streams. 
Fbajcki^kd,   Pbkcy,  ph,d,,  f.0.8.    The  Application  of  Bacteriology 

to  questions  relating  to  Water  Supply. 
Halda^x,  J.  S.,  ICA.^  M3.    The  Air  of  Buildings  and  Sewers. 
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HovETMAN,  J.,  F.B.I.B.A.  The  size  of  House  Drains,  and  the  use 
and  misuse  of  Traps. 

Hope,  E.  W.,  m.d.,  l.b.o.p.,  asst.,  m.o.h.,  Liyerpool.  Becent  localised 
outbreak  of  Typhus  in  Liverpool. 

Kehton,  Q-.  a.,  M.B.,  L.B.C.P.,  M.O.H.,  Chester.  Provision  for  Infec- 
tious Patients  in  Bural  Districts. 

liiTT,  JoHK,  M.D.  Jiemarks  on  the  History  and  Progress  of  Public 
Health. 

MoEbown,  D.,  M.A.,  M.D.    Prevention  of  Blindness. 

MiDBLETOK,  B.  E.,  M.iNST.c.B.,  M.i.M.B.    Housc  Drainage. 

MiDDLBTON,  B.  E.,  M.INST.C.E.,  M.I.M.E.  Sanitary  Begistration  of 
Buildings  Bill. 

Obtis,  Obland  D.     Smoke  Abatement. 

Pabkes,  Louis,  m.I).    Water  Analysis. 

Sbbgeajtt,  E.,  L.B.O.P.  Loirn.,  m.b.c.s.,  m.o.h.,  Bolton.  Notes  on  the 
Sanitary  Lnprovements  of  Bolton  during  the  ten  years  ending 
1886. 

SuTCLiFFE,  B.    Artesian  Wells  and  Water  Supply. 

Stkbs,  J.  F.  J.,  B.80.,  n.p.H.,  M.B.,  Supervision  of  Dairies,  Cowsheds, 
and  Milk  Shops. 

Tatlob,  J.  Stopfobd,  M.D.,  L.B.C.P.,  P.L.S.,  M.O.H.,  Liverpool.  Liver- 
pool Port  Sanitary  Authority  and  its  Work. 

Tebbt,  S.  H.    Village  Water  Supply. 

Yaoheb,  Fbakois,  F.B.C.8.,  M.O.H.,  Birkenhead.  Death  Causes  and 
their  Classification. 


ADDBESSES  AT  THE  AlOniAL  ANT)  AITOIVEBSABY 
MEETHTGHS. 

Galton,  Captain  Douglas,  b.b.,  c.b.,  d.c.l.,  f.b.8.    Annual  Address, 

1887. 
FooBE,  G.  v.,  M.D.  Anniversary  Address,  1887 :  The  Shortcomings 

of  some  Modem  Sanitary  Methods. 
CoBFiELD,  Pbofessob  W.  H.,  M.A.,  M.D.     Annual  Address,  1888. 
BiCHABBsoK,  B.  W.,  M.D.,  LL.D.,  F.B.8.     Anniversary  Address,  1888 : 

The  Storage  of  Life  as  a  Sanitary  Study. 


^^^^^^^^^^^^^560^^ 

^^^^H    LIST 

UJXRY,    1S87,    TO^^ 

^^m          DONATIOIS'S    TO    LIBRARY,    JAI 

^H                                            KOVKMBER,  1B83.                                           ^ 

^^^P 

PBHSK^TSn    BY                  ^M 

^^^       Aberdeen  Eoyal  Infirmary,  DeHcription  of 

H.  Saxon  Snell.            ^M 

^H                  J)rsiigns,   Plan*,  and  Bird'a-eye  new  oJt 

^M                  the  proposed  Enliirgemeni, 

■            Addiacott,  W.   J..    Health,  arid   how  to 

Tub  AinHOR.          ^^H 

^m                 promote  it. 

H             American     Public     Health    Associaticin. 

Tub  Amoglitioh.          H 

■                  Papers  and  Reports.     VoJa.  XI.  &  XU. 

^M            Architecture,  Engmeering,  &c,,  Dictioimry 

pgECBAaso.              ^^^1 

^H                    of  Terms. 

■             Amigtrong,  H.  E.,  Notilittition  of  Measles 

The  AtTTHOB.            ^^^H 

^M                  (City  and  County  of  Ne\^  caatle;-on-Tyiie). 
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H             BritiBh    Architects,    Royal    Institute  of, 

The  lysTiTuna.         ^^H 

^B                  Transactions,  Vol.  III.,  New  Series. 
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Carpenter,  A.,  M.B.,  The  Principles  and 

Practice  of  School  llygit?ne. 
Carroll,  Alfred  Ludlow,  M.D,,  Typhoid 

Fever  (reprint). 
Cbadwick,  E,,  C.B.,  Annual  Address  to  the 
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^H 

^^^^         Fyfe,  Peter,  Home  important  points  in  the 
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^^^1              Annual  Report. 

^^H 
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Tokio.                        ■ 

^^^1              Diet  in  the. 
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Lombard,  J.  S.,  The  Begional  Temperature 

The  Authob.                     ^^^H 
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Macassey,  L.  L,,  M.Inst.C.E.,  Private  BUI 
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Lejrislation  and  ProvLsional  Orders. 
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Education. 

New  York  State  Board  of  Health,  Sixth 
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^          Annual  Beport,  18S6,  Seventh  Annual 
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The  Socdstt.                     ^^H 

Statistischen  amta  der Stadt  Berlia  (weekly). 
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water  company's 374 

Port  sauitajy  authority,  estab- 
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„  „      Liverpool,      and 

its  work,  Dr.  J. 
Stopford  Taylor 
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Portugal,  report  of  Portugese 
govern raeut,  adverse  to  found- 
ing a  I'a^teur  institute  in 15S 

Post  mortem  examinations  and 

death  causes 107 

Preventive  medicine  and  sanitary 

science    469 

Preventive  medicine  becomes 
sanitary  science  when  it 
deals  with  the  maasea  ...    97 
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the  early  stages  of  disease 81 
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with  provisional  orders 70 
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from  the  time  of  George  XL...    64 
Privy  Coimcil,  reports  to  the,  in 
1859  upon  distribution  of  di- 
sease in  England   134 

Privy  system  of  Hull, 114 

Progress  and  history  of  public 
health,  remarks  on  the.    Dr. 

John  Livy  on   120 
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„      table  of  69 

Public  health  act,  1875  68 

„    health,  K.  A.  Chudleigh  on 
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„    sewers    273 

„  wells,  necessary  precau- 
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„    wells  at  Liverpool  419 

„  works  and  buildings,  pro- 
vision that  should  be 
made  for,  in  town  exten- 
sion   214 

Putrescible  matter  becomes  the 
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„    refuse,  method  adopted  for 

the  treatment  of    31 

Putrefaction  should  be  rendered 
imixissible,  and  oxidation  en- 
couraged        39 

QUANTITATIVE  examination  of 

water 378 
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„    of  newly  arrived  cows,  ...  188 
Quinquennial  periods,    ratio   of 
deaths,  table  of  70 
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bodies  in  a  dog's  intestines,  has 
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Railston-Brown,  R.,  on  Messrs. 
Terry  and  Sutcliff's  papers    ...  258 

Rainfall  of  Wt3stern  Lamcashire...  416 

Rain  water  for  water  supply    ...  256 
„    pipes  ahould  not  be  used 
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Ransome,  Dr.,  lecture  to  the  con- 
gress by,  on  "  The  Prevention 

of  Consumption" 428 

Reading  local  Act    74 

Recovery  of  compensation  where 

disease  was  proved  preventable  138 
Red  sandstone,  new,  constitution 

of  the  Lancashire 418 

Refuse,   effect   upon   by   earth 

water  and  air 291 

H    in  cowsheds 185 

„    organic,  proper  destiny  of    38 
„    putrescible,  method  adopt- 
ed for  the  treatment  of...    31 

Registration  act  of  1874 70 

Registration  of  births  and  deaths 

Act 162 
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interpretation     166 

„    of   buildings*  bill,  R.  E. 

Middletonon 150 

„    of  milk-sellers  under  local 

government  board 181 

Remarks  on  the  history  and  pro- 

Eees  of  public  health,  Dr.  John 
vy  on 120 

Be-modelling   a   district,   what 

system  to  adopt  219 

Rents  exacted  for  sewage  land...  345 
Report  of  council  of  the  Sanitary 
„    Institute,  1886-7  &  1887-8 

17, 478 
„    English    commission    on 

Tasteur^s  treatment  159 

„    royal  sanitary  commission, 

extract  from  64 

„    to   the  privy   council  in 
1859  upon  distribution  of 

disease  in  England    134 

Respiratoiv  and  tubercular  dis- 
ease in  the  Strand  and  Dorset- 
shire, table  of  death-rate  from.    50 
Reynolds,  Dr.  J.  Russell,  address 
by  to  Section  I.,  on  sani- 
tary science  and  preven- 
tive medicine 79 

„    on  Dr.  Carpenter's  paper  .  140 

„    on  Dr.  Livy*s  paper 127 

Richardson,  Dr.  B.  W.,  address 
by,  at  the  anniversary  meeting, 
on  the  storage  of  life  as  a  sani- 
tary studv 490 

Rise  and  fall  in  value  of  food  ac- 
companied by  rise  and  fall  in 

mortality  135 

River  pollution,  a  scavenging  boat 
required  to  receive 
refuse  from  barges  .  367 

„        n    Act    71 

.,       „    destruction  of  recrea- 
tion by   263 
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tory refuse 261 
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how  to  prevent  it, 
John  Collings on  ...  423 

„       M    prevention  of 426 

„  „  prevention  of  act 
concurrence  of  man- 

facturers  with  137 

Rivers,  causes  of  fouling  of  259 

„    effects  of  fouling  259.263 

„    fouling  of,   should  be  a 
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„    manure    carriage     sanc- 
tioned by  a  clause  in  the 
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„    remedial  measures  for  foul- 
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„    sewage  the  most  serious 

pollution  of 425 

Robins,  £.  Cooksworthy,  on  E. 

Sergeant's  paper    110 

„    on  J.  J.  Bradshaw's  paper, 

234,  237,  239 
„    on  Messrs  Middleton  and 

Honey  man's  papers  290 

„    report  of  at  closing  meet- 
ing of  Bolton  congress ...  472 
Robinson,   Professor,   on   J.   J. 

Bradshttw's  paper 235 

„    on  Dr.  Carpenter's  paper     137 

Rome,  death  rate  in    125 

Royal  sanitary  commission  ap- 

pomtedl869  66 

„  „  chief  recommenda- 
tions of  the   67 

„       „    exhaustive  character 

of  the  enquiry  by  the    67 
„       H    extract  from  report 
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„       „    objects  of 66 

Rural    and    Urban   authorities, 

loans  to 69 

Rural  district,  plan  adopted  for 

fever  hospital 179 
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on  provision  of  fever  hos- 
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Rural  England,  death  rate 123 

Rural  sanitary  authority,  con- 
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Sanitary  surrey  of  the  source  of 
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Sanitation  of  houses,  bill  for  pro- 

Tiding  for  the  better  160 

Scarlet  fever  in  the  Strand  and 
Dorsetshire,  table  of 

rate  from  50 

„        „    tables  of  deaths  from 

at  Bolton 99,100 

„       „    table  of  patients  ad- 
mitted   to    Bolton 
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house  Bolton    105 

Schools,  dwellings  and  sewers, 

table  of  air  in 407 
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Dundee  399,  400, 402, 405, 406 

„    the  air  of  399 
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402, 405, 406 
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of  King  Edward  1 329 
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belf-help,  address  to  the  work- 
ingclasses  at  Bolton  on,  by 

A.  Wynter  Blyth 454 
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„  method  of  treatment  a- 
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„  Prof.  Gorfleld  on  the  util- 
ization of 344 

„  the  most  serious  pollution 
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„    method  of  ventilating 275 
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„    public 278 
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their  duties 132 

„    the  air  of  406 

„    what  rate  of  flow  required  274 
Sex  as  a  predisposing  cause  of 

disease   86 

Shefi&eld,  difficulties  of  manu- 
facturers in  abating 
smoke  324 

„    Mayor  and  medical  officer 
of,  on  smoke  abatement.  323 
Siemens,  Sir  William,  furnaces...  337 
Silica,  effect  of  in   preventing 
lead  poisoning 391 
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Simmoni.  N.,  on  J,  J.  Bradshaw's 

paper , 23ft 

„    on  C,  E.  de  llance's  paper.  421 
SimoQ,   history  and  practice  of 

Taccinatxon  by    .132 

,,    private    f}re-plaoea    dealt 

with,  by  ,,. 130 

f,    Jobn,  opiuion  on  coroner's 

verdicts 170 

„    reports  iu  the  daily  papers 

in  18MI 130 

Sito  for  a  new  city^  conditions  to 

be  noted  ill  select  inn  a  •--■'«-•-  207 
Size  of  house  drains,  and  the  use 
and   misuse    of    trapSi    John 

Honeyman  on  280 

Slaoghtering  of  cattle  in  the  city 

illepil 130 

Sleepitig  rooms,  Dundee,  tables 

of  air  of 397 
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Small-pox  abates  in  propurtion 
as  vaccination  is  well 
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from. 50,  61 

tt    table  of  patients  admitted 

to  Bolton  fever  hospitaL,  102 
,,    tables  of  deaths  from  at 

Bolton 90,100 
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purity  of  air 2fl3 
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wash-housea  308,310 
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ft    and  domestic  fireplaces 

308, 314,  316 
„    donkey  engines......... 306,  313 

„    foRS    309,316,317 
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,»    metromlitan  iwlice 

312,313,314 
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„    steam  vessels 

308,  310,  32!,  322,  323 
„    Bolton  medical  ollicer  and 

inspectors  on 318,319 

„    D.  J,  Russell  Duncan  on...  3*)S 
„    difficulties    of     manufac- 
turers in  Sheffield 324 

„    domestic  fires  not  in  the 
act  of  1663,  or  sanitary 

act  1866  310 

^    existing  acts  of  parliament 

3<f8,309 
„    hotels  and  eating  houses  . 

308,312 
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„    mayor  and  medical  officer 

of  health  of  Sheifleld  on..  823 
„    mayor  of  Liverpool  on  ...  321 
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,,    Orland  D.  Orvis  on 328 
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„        „  functions *of  the   316 
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„    consumption,  C.  Wye  Wil- 
liams on 333 

„        „  Fletcher's  system  of  341 
„    In«iit*ctor,     position     he 

should  occQpy    324 

„    laden  air,  iuiurious  effects 

upon  health........ 329 
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for  smoke  making 307 
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for 304 
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Society  of  arts  certificates... ......    78 
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pil*©s 349 
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Sooty  Tapour,  deBtruetion  caused 

by  329 

Southport,  Lord  et  and  Albert 
rd.  good  arrangement  of  public 

buildings  216 

Southwark  and  Grand  Junction 

comps.   water   filtration 

through  porous  earth  ...  374 

„    water  company  tables  of 

micro-organisms  in  water 

of 872,373 

Specific  causation  of  disease  to 
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Special  or  ])rivate  acts  granted 
from  the  time  of  George  II  ...    64 

Stafford,  congress  at  65 

Stagnant  water,  malaria  absorbed 

by  860 

State  housing  of  the  poor  a  mis- 
take    110 

„  agencies  that  ma^  be  used 
for  the  instruction  of  the 
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Steam,  heat  contained  by 382 

„    heated  ovens  for  cottage 

dwellings 299 

„    Teasels  and  smoke  abate- 
ment... 308,  310,  321,  322,  323 
Stephenson,  Sir  H.,  on   smoke 

abatement 323 

Stephenson,  J.  C,  M.P.,  on  Dr. 

cSirpenter's  paper 140 
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system  in  110 

Stoker,  mechanical,  cost  of  306 

„    extra  cost  of  InsuiHcient 

excuse  for  breach  of  law.  307 
„    use  of  in  Famworth  Bridge 
and  Ladyshore  collieries.  306 
Stoker,  need  of  a  mechanical  for 

prevention  of  smoke  304 

Storm  overflows  sanctioned  by 

parliament 266 

Storage  of  life  as  a  sanitary  study, 
the,    Dr.    Benjamin 
Ward  Richardson  on  490 
„       „  balance  of  bodily  func- 
tion      606 

„       n  hereditary    qualifica- 
tions   493 

„        „  preventive  of  damag- 
ing diseases 610 

„       „  temperance  607 

„        „  virtue  of  continency .,  601 
Strand,  table  of  population  of  ...    49 
„    and  Dorsetshire,  table  of 

birth-rate 48 

„  table  of  population  and 
death-rate  from  different 
causes  in  the  49 
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Strand.     St$  tUto  London  and 

Dortetthire, 
Stratheden  and  Campbell's  bill. 

Lord,  for  smoke  abatement  308, 31 1 
Streams,  causes  of  fouling  of    ...  269 
M    destruction  of  recreation 

by  pollution  of  263 

„    effects  of  fouling 259, 263 

„    fouling   of,  should  be   a 

penal  offence 267 

„    Major  Lamorock  Flower 

on  the  fouling  of  269 

„  pollution  of,  act  of  1868 
sanctions  water  carriage 

of  manure   260 

„    prevention  of  pollution  of.  426 
„    remedial    measures     for 

fouling 259,264 

„    sewage  the  most  serious 

pollution  of 426 

Street  opening  in  sewers,  effect 

of  closing  them 276 

Streets,  evils  of  dead  ends  to   ...  210 
Streptococcus,  small  vitality  of.  376 

Suburbs,  how  they  arise 208 

Sulphur  laden  air  of  London  has 

no  antiseptic  powers  51 

Sulphurous  add  gas,  absorbed  by 

soot 803 

Sunday,  greater  clearness  of  at- 
mosphere    828 

Supervision  of  dairies,  cowsheds, 
and  milkshops.  Dr. 
J.  F.  J.  Sykes,  on  ...  180 

n  u  &C 188 

Surveyors  and  inspectors  of  nui- 
sances,  examinations   of  the 

institute  for 616 

Sutcliff,  Robert,  on  artesian  wells 

and  water  supply 250 

Swansea,  use  oi  Abyssinian  tube 

well  system  264 

Sweden,  death-rate  in 125 

Sykes,  Dr.  J.  F.  J.,  on  Dr,  Hope's 

paper    204 

„    on  Dr.  Livy's  paper 127 

„    Dr.  Vachers  paper  174 

„    supervision     or     dairies, 
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„    report  of,  at  closing  meet- 
ing of  Bolton  congress...  470 

TABES  in  the  Strand  and  Dorset- 
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and  schools 407 

„  analysis  of  waters  of  Lan- 
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Typhoid,  decrease  of  at  Bridling- 
ton Quay,  with  deep  well 

boring  268 

M  fever,  table  of  patients  ad- 
mitted to   Bolton  fever . 

hospital    102 

^    outbreak  of  in  York    108 

Typhus  fever  and  infantile  diarr- 
hoea. Dr.  £.  W.  Hope  on 
localized  outbreaks  of  ...  200 
y,    at  Liverpool,  table  of  cases  202 
,,    local  outbreak  at  Bolton...  200 
„    need  of  diagnosis  in  the 
initial  case  202 

Uncertified  death  causes 168 
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ofScer  reports,  cause  of  .  170 
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„    petroleum  used  as  fuel  in.  330 
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sing of  183,184,186 

Vacher,    Dr.   Francis,  on  death 
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„    micro-orgauisms       infiu- 

encedby 401,404 
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**  Galton's  healthy  dwell- 
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by  Edwin  Chad  wick 234 

„    cisterns 279 
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„    dwellings    395,396 

„    main  drain    276 

„  mills,  difficulty  arising 
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n    schools  399,406 
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Ventilation,  Dundee,  tables  of  ... 
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„    sewers    275 
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„    lead 349,365 
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&lieda  ......  182,185^188 

(ti        fi    powera  pfiveo  by  the 
public  heftlth  act  to 
local  authorities  ...  248 
„        tf    public  wells,  necea- 
eary  precautionA  aa 
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„       „    roof  water  collected 
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used  10  boring 253 
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bacteriology         to 
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■                 Frankland  on 30d 
„       „    uee    of     abyasiniati 
tube  well  system  At 
Swaneea...... 264 
»,        ,,    Tillage,   S.   Harding 
Terry  on 242 
H        t,    windmill     pumping 
an  economical  and 
eaBy  method  .........  25S 
Waters    of    Lancaabire    rivers, 
table  of  analyain  of 427 

Wataon,  SirT./oDoonBumption,..  430 
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^L  of  water  supply....* 253 
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■    _  372.373 

Westgarth's,  Sir  William,  offer 
for   eeaays    on  dwellings  for 

the  poor     ...,. , 293 

Westminster  and  Dundee*  tables 

of  sewer  air  at 407.  408,  4(»9 

Westminster,  tftble  of  micro-or> 

ganisms  in  sewer  gaaat 409 

White,  Dr.  Sinclair,   on  smoke 

abatement 323 
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Whooping  cough  in  London  and 
Etorsetshire,     tables     of 

death  rate  from   50,  51 

„    tables  of  deaths  from  at 

Bolton 99,  100 

Wilkinsou,  W.,  on  Major  Lamo- 

rock  Flower's  paper... 272,  273 
h    on  Meesrs.  Fletcher,  Dun- 
can, and  Orvis'a  papers...  342 
„    on  Meesrs.  Middleton  and 

Honevrnftn's  papers  .  290 

Williams,  C.  Wye,  upon  combus- 
tion of  smoke 332 

Winder,  Col.,  on  Messrs.  Fletcher, 

Duncan, ftad  Orvia'a  papers   ...339 
Windmill   pumping  scheme  for 
for  water  supply,  adopted  at 

Lechlade 246 

Windmills  and  water  supply,  256, 256 
„         water   supply    by,    in 

America * 245 

Wollny,  Prof.,  account  of  active 
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Woman,  brain  of,  not  improved 
by  being  roughened  or  over- 
strained     87 

Women  and  men,  compariaoD  of 

mortality  from  consumption...  444 
Work  not  so  harmful  as  worry...     96 
Working  classes,  ftccommodation 
for  the,  in   Bolton, 
by  Dr.  Chad  wick...  106 
„        „    addrt?BSt?s  to,  at  Bol- 
ton, by  Major  Lam- 
OTOck    Flower,    A. 
Wynter  Blyth,  and 
Henn^  Law  448,4.'">4, 459 
M        n    in  1842f  report  of  the 
Poor  Law  Commis- 
sion on  the  condi- 
tion of  the,  Edwm 

Chadwick 24 

Wounds,  treatment  of  foul    ......    43 

YOEX,  compulsory  notification 

of  diseases  107 

„    congress  at   ..................    50 

„  outbreak  of  typhoid  fever 
in 108 

ZYMOTIC  death  rate,  tables  of, 

at  Bolton 'jt>,  100 

„  diseases,  tables  of  death 
rate  from,  in  London  and 
Dorsetshire  48,60,61 

„  maladies,  growth  of  mi- 
crobes in 41 

„  poison  not  capable  of  de- 
struction by  dilution   ...    41 


Fcr  th$  awards  given  hy  iht  IiUtHute,  tM  Appetidw,  pages  524,  551. 


t 


S?U 


GREGSON'S 
Perfectum'  WALL  PIPES. 


Avvarded  Certificate  of  Merit  by  the  Sanitary  Institute 
Great  Britain,  at  the  Health  Exhibition,  Bolton,  in  connectioaj 
■with  the  Annual  Congress,  September,  1887. 


These  I^pes  are  a  perfect  protection  a^inst  damage  and  disfigtirement  of  ou 
walla ;  also  of  the  plaster  and  paperhangings  inside  nwrna,  through  defective  do 
Fpouts.  They  are  very  eai^y  to  fix  and  renew,  lK>canae  the  nails,  which 
always  intended  to  remain  in  the  waU,  are  first  driven  into  a  joint  within 
^  an  inch  of  i\m  head.  The  Ferfectum  is  qiiile  an  improvement  on  any  down- 
epont  hitherto  madey  it  haviii^  a  7  in.  s^x'lict  for  Khding  to  wall  jolnin,  which 
Bnves  drilling  and  pluming,  and  for  sliding  ont  broken  niiddic  lentj^ths  for  renewaJ 
without  removing  others  or  drawing  the  naila.  It  simply  hangs  on  the  nailB 
just  1  ill,  from  the  wall  to  c<invey  any  eacaping  water  clear  down  the  pipe  without 
wetting  the  wall  and  that  they  may  be  (minted  all  round.  Each  pipe  lianging  on 
Itfl  OWD  nails,  and  not  resting  on  the  bottom  of  the  7  in.  socket  {which  is  w;veUe<l 
inside)  it  will  not  retain  the  rust  and  din  which  accumulates  between  old- 
fashiontMl  pipes  in  short  swx'ketrt,  which  can  seldom  be  separated  without  brettkiog 
two  or  three  leugths,  drawing  the  naib  and  damaging  the  brickwork. 


I 


INSTRUCTIONS    AS    TO    FIXING, 

Galyanixod  nails  are  most  durable,  and  may  be  had  on  applic^^tlou. 

First  drive  the  nails  into  a  joint  bo  that  the  pipes  may  hang  loosely* 
The  nail-holea  of  bottom  pipes  may  be  locked  by  filling  with  a  chip  of  wood 
and  putty. 

Glaziers'  Pmt?»  with  a  little  grease  or  sweet  oi]  in  to  keep  it  aoft,  is  tha 
best  stopping  for  joiuls  when  re^iidred. 


PLEASE  N^OTE.— The  Round  Pipe  projects  I  in.  only  from  the  WalL 
Square  Kpe  projecU  1^  in.  bo  as  to  paint  behind 


The 


FUMDi  Hftager 


Patent  HaDger  projecting  Pipes  1  inch. 


l\liich  is  cheap,  strong,  and  ornamental,  can  be  instantly  bolted  to  the  Ears  of  any 
OTHER  MAKER'S  PJPE8  (any  size,  round  or  Wiuare,  old  or  new).  When 
lMili4?d  they  project  the  pipe  I  inch,  bo  iis  t.o  paint  tJiem  all  round  and  keep  the  walla 
dry,  same'as  the  ''  PERFECT UM  PIPE,''    They  aie  fixed  in  the  same  manner. 

This  patent  is  especially  useful  in  fixing  and  removing  8oil  and  stove  pipo»  when 
they  need  cleaning  out,  &:c 


Architects  can  have  a  Mode!  free  of  cost  on  appficQtion  to  the  Patentee, 

JAMES    GREGSON, 

BATH     STREET,     BOLTON,     LANCASHIRE, 

These  Sanitary  Fall  Pipes  are  all  Bemovable ;  they  are  good*  heavy  FSpM, 
will  Iftflt  years  longer  than  the  ordinarj'  aort. 


Telegrams-"  PERFECTUM,   BOLTON." 


Flt  th€  Qiwmrdi  given  hy  th^  Institute  see  Append,  paget  525,  557. 


SEVENTEEN  GOLD,  SILVER,  AND   BRONZE  MEDALS. 

•  Sllams"!  CO., 

ORIGINAL    MAKERS    OF    GUARANTEED 

Non-Arsenical 

WALL  PAPERS. 

TO    BE    OBTAINED    OP    AiL    BECOHATOBS    AITO 
OOHTTHACTOBS, 

SPECIAL  FACIUTIES  FOR  PRIHTING  ARCHTECTS'  PRUITE  PinERHS. 


Non-Arsenical  Colors  for  Deeorative  Distemper  Work. 

Agents  for  aad  Printers  of 

Mr.  J.  ALDAM  HEATON'S 

PRIVATE  DESIGNS  IN  WALL  AND  CEILING  PAPERS. 


All  Decorators  ahould  soo 

"CORIACENE"   (Registered). 

A  new  fmit&tfOft  Embo3Sed  Leather  Paper, 

Sole   Address:   110,  HIGH  STREET, 

(Near  Manchester  Square,)  LONDON,    W. 


&^  Mesere,  W  WOOLLAMS  8f  CO.  •peciaUy  dmn  to 
caution  Architects,  Sanitary  InJtprctvrs^  and  U^  Trade  against 
Pattern  Booke  cloiely  retmnbling  their  own  in  general  cr/jpMtr- 
ance,  and  invite  attmvtion  to  their  *'  Trade  Mark  "  and  Suit 
Addrem, 


For  tA<  awards  ffivm  by  ihs  Institute,  tm  Appmcfix,  pages  628,  552. 


The  International 

OXIDIZING  k  AERATING 
PROCESS. 


The  only  system  whereby 
actual  purity  can  be  obtained 


NO    EXPENSIVE    MACHINERY 
REQUIRED. 

Already  ia  successful 
operation.      Contracts 
given     for    purifying 
from  One  Million  to 

Two     Hundred 
Millions  of 

Gallons  dally. 


The  Highest  Award 
of  the 

Sanllarj  Institute  of  Great  Britain 
For  Material  for  Filtering  Water. 


FOR  TEBMS,  ADDRESS— 

THE  INTERNATIONAL 

WATER  &  SEWAGE  PURIFICATION 
COMPANY,  Limited, 

6,  WESTMINSTER  CHAMBERS, 

Westminster,  LONDON,  S.W. 


JFor  the  awards  ffivm  by  th»  IrufiluU,  $m  AppmdiXf  pagn  523,  531,  533,  648. 

BROAD    &    CO.'S 

SANITARY  SPECIALITIES 


FN 


WHITE  ENAMELLED  STOSEWARE 


FOR   WHICH  CERTIFICATES  HAVE  BEEN  AWARDED  BY  THE 

Santtat?  Snatitutc, 


White  Enamelled   Channel 
Bends  

White  Enamelled  Gully  Traps 
White  Enamelled  Sinks  &  Wash  Tubs 


Certificate  awarded, 
Leicester,  1885. 


"tf 


White  Enamelled  Drinking 
Water  Cisterns 

White  Glazed  Bricks 

'*  Bock  '*  Buff  Facing  Bricks 


Medal  awarded, 
Leicester,  1885. 

Certificate  awarded, 
Leicester,  1885. 


*» 


BROAD    &    CO.'S 

VHITE  EMHELLED  CHANNEL  BENDS,  k. 


SECTION", 

THBES-QUABTEB 

CIKCLE. 


T.AEGE  STOCK 

AND 

VARIETY  OF 

RADII. 


These  Bands  tn  modttkd  with  the  greatest  car^,  with  the  ot^ect  of  pncipititing  the 
ifow  through  thg  intercsptor. 


FOR     LATEST     IMPROVEMENTS,     SEE     CATALOGUE. 


^^^     for" 

■         BROAD   &   CO., 

^^i  (SOLE   LONDON   AGENTS   FOR    BOURTREEHILL   CO.) 

L  BRIGKMAKERS,  SANITARY  SPECIALISTS,  R 

H  SOUTH    WHAKF,    PADDINGTON,    W. 

^L  STANFORD'S  JOINTS  MADE  ON  THE  PREMISES. 


Ibr  tA§  awardi  givm  bff  th4  ImtkuU,  «m  Appendix^  pagu  524, 554. 


THE 

SANITARY  DRY  LIME  CO., 

Bancroft's  Buildings,  Ormond  Street, 
LIVERPOOL. 

Certificate  of  Merit  of  the  Sanitary  Institute  of  Great  BritaiiL 
Oold  Medal  and  Diploma,  Antwerp,  1887. 

MANUFACTURERS  AND  PATENTEES  OF 

Sanitary  Dry  Lime, 

Prepared  m  a  fino  dry  powder ;  easy  to  handle,  distribute,  and  store ; 

ret|uires  no  size ;  ready  for  use  by  simply  mixiog  with  water ;   doe« 

not  rub  off ;   makes  a  perfect  Sanitary  wash  for  the  prevention  of 

infectious  disease  and  animal  contagion. 

Copies  of  ZcBtimonialB: 

Dp.  ED^WARD  sergeant,  Medical  Officer  of  Health,  Bolton, 

writes: — 

^I  coDAidfiT  your  Sftnifcary  Dry  Lime  &  valujible  iiddition  to  the  disinfectuits 
avfiilHliIe  for  the  use  of  Snnltaty  Authx^ritiea,  aud  have  the  greatest  pleasure  in  ooo- 
tributing  my  n^cutuiBeBdAtioD,  It  has  the  advantage  q(  being  remarkably  ebeftp, 
Acd  in  a  form  very  conveoieot  for  immediate  employment. 

*^  In  treating  Rewage  at  the  Bolton  Fever  Iloapital  it  hua  proved  extremely  uaeful 
ae  a  quick  and  efficient  precipitant,  and  made  into  a  wbitewaah  for  infected  boiuet 
and  stables  it  haa  answered  my  highest  expectation," 

Mr.  R.  FARROV/*,  Sanitary  Inspector^  Leek,  'nrrites: — 

*  In  reply  to  your  enquiries  I  have  much  pleasure  in  stating  that  the  Sanitary 
Ejy  Lime  fiui)(>lied  by  you  has  been  used  for  Whuewaahing  all  the  Wards  and  Out- 
omoes  o£  our  Fevtii  ilospital  with  the  most  satisfactory  results  in  every  reepect." 


EXTENSIVELY  USED  BY  MANY  LEADING 
SANITARY  AUTHORITIES. 


Samples,  Prices,  and  Testimonials  on  application. 


Telegraphic  Address:  "EIGGERT,  LIVERPOOL." 


For  th9  award*  given  by  the  InstUui^t  «#«  Appendix  pagee  626,  550. 

W^ILLIAM    FOX'S 

PATENT 

CORRUGATED 

ROLLED  STEEL  TYRE  BARS. 


SAFETY,  COMFORT,  AND   ECONOMY," 


THE  LEEDS  FORGE  CO., 

LIMITED, 

Xj  E  E  ID  S  , 

are  now  Bupplying  Fox's  Patent  Comigated 
Steel  Tyre  Bare,  in  all  sizes,  suitable  for 
Omnibuses,  Cabs,  YanSyBailwaj  Wherriee, 
Private  Carnages,  Bucb  as  Brouglmras,  &c., 
in  this,  as  weU  aa  many  other  countries, 
and  are  receiving  daily  nuraeroya  unsoli- 
cited testimoEials  from  U8EBS  and  the 
PEESS. 

It  was  of  this  Patent  Corrugated  Tyre, 
that  the  Committee  of  the  Sanitary  Insti- 
tute of  Great  Britain  made  such  repeated 
rials  in  London  a  short  time  ago,  and 
\vhit!h  trialn  resulted  in  the  awarding  of 
the  Medal  of  the  Institute. 

The  advantages  of  this  Life  Saving  appli* 
anoe  are  obvious  enough  to  many,  though 
a  few  we  will  describe  : — 
1.  Perfect  safety  in  driving  on  the  tramufag$. 
£.  No  locking  or  gkidding  when  driving  im  or 
nboxft  the  trmntcay  raiis,  or  riek  of  injuring 
thefelioee  of  a  wheel  by  tht  vehicle  coming 
in  contact  with  kerittioneft,  as  it  the  cat* 
with  wheeU^tted  with  plain  tyrea. 
Si  No  wrenchtng  nftkvlee,  breaking  of  »pring§t 

or  damage  to  the  body  of  the  ly«hicle. 
4-  Great  econmny  in  re}mirs  of  vehicle*. 

These  Comigated  iolled  Steel  Tfre  Bars  maj  be 
bad  [q  all  sixes  Irom  i  j-in.  wide  upwards. 


For  further  particulara  apply  to 

THE  LEEDS  FORGE  COMPANY,  Umited. 


Fcr  the  awardi  given  hy  the  InttUute,  tee  AppendiTt  pagu  543,  552. 

JEWSBURY    &    BROWN'S 

SparKling  Table  Waters, 

UNRIVALLED  FOR  PURITY  AND  QUALITY. 

5004  WATER,  SELTZER  WATER,  POTASH  WATER,  LITHIA 
WATER,  SIMPLE  AERATED  WATER,  LEMONADE,  GINGER  ALE, 
QUININE  TONIC,  GINGER  BEER,  HOREHOUND  BEER, 

EXTRACTS  FEOM  AHAXYTICAL  KEPOETS. 


**Tb««xamltistioti  of  tba  Wntam  which  I  hare 
iium1«  hM  Mtialled  me  Itut  th«y  h&ve  been  pre- 
IMkred  with  the  graftteat  oare^  wid  are  of  excelleal 
quality." 

PbUiCih  Jo»b«,  F.B.S.K,  F.O.S. 

**Qii  the  whole,  T  have  no  heaitAtion  In  ■tatlng 
that  yoar  AtemtiKl  Wawm  are  of  tJie   hiKb«Bt 
ataodaxdof  partly  which  l»  pracUeAJly  att&ioablo," 
LoiTxfi  SiidOLi),  FxC,  F.O.S. 


"The  Lemanado  la,  for  fbiTonr  and  gaaara] 
ezoelleiioe.  aaperlor  lo  any  almtlAr  oompoand 
wlildt  I  have  examined,  and  oo&l&iiia  no  a^eld  bat 
OttHeAciiL 

•*!  took  a  aample  of  tha  water  naad  lo  your 
manaracton',  In  tbe  preparation  of  tha  Alratad 
Watem,  and  roand  It,  a^  waa  th*  oa«a  with  tha 
completed  oompoanda,  entlrelr  fi^t  from  lead, 
oopper»  or  way  kifwrtemt  matter  whaiwer.** 

a  SRoonT,  Y.afi«  r.cx 


THR   ABOVE   WATRRS  ABK  SrPPUKD   IN 

SYPHONS.    ORDINARY    BOTTLES,    AND    HALF    BOTTLES. 
J.  uid  B/a   STPbona   uro   mounted  with   PURE   BLOCK   TIN,  thus  eosaxin^ 
ftbiMlate  inunanity  from,  dangerous  mflUllio  ooatftizmuttioa. 

NOTE« — AH  Corks  are  brande^l  with  name.     Each  BottJe  and  Syphon  bam 
fewabury  Sl  Browu'a  Trade  Mark  in  the  glaHU,  n1»o  their  labels  without  which  none 
f  b  geDuine. 

CARRIAGE     PAID,     AND     ON     RETURNS. 

Price  List*  and  Analytical  Reportt  »ent  lo  any  addr«u,  or  ma}/  be  had  from  agmvU, 


113,  MARKET  STREET,  AND  44,  DOWNING  STREET,  MANCHESTER. 


For  thi  awarda  ffiven  by  the  Institute^  w  Appmdix,  paffti  526,  545,  553, 


,  MANLOVE,  ALLIOTT  &  CO.,  LIMITED 

^  ENGINEERS, 

^U  NOTTINGHAM. 

^^^B  LONDON.     GLASGOW.    MANCHESTER. 

^^^  SOLE    MAKERS    OF 

LYON^S  PATENT  STEAM  DISINFECTOR 

For  ptirifyibg  clotliea,  bedding,  mattrasaea,  bftles  of  raga^  ftarDtture,  documents,  &c. 
DieinfectH  any  articles  placed  witliin  it  by  subjectiDg  them  tx)  dry  supeThc-ated  stctim 
under  rtjgulaled  pres&urL'.  IL  is  made  in  two  furniB— one  fur  fixing  in  a  bmldiag,  and 
the  othgr  portable,  It  baa  been  subjected  to  the  most  severe  practical  testa  and  has 
lK!en  found  to  iPHure  abstdute  dJain lection^  it  save«  time^  docs  not  affect  the  colours 
of  the  goods,  niiikm  no  ufFensive  himll,  and  avoids  all  risk  of  burning. 

The  exhaustive  series  of  trialB  conducted  by  I)r,  Parsons,  of  the  Local  Govern- 
ment Board,  show  clearly  tliat  of  the  various  claasee  of  Disinfectora  used,  Steam 
DJBtnfectors  are  the  Ivest,  and  Lvoe's  m  the  Ix^t  Steam  PiBinfector. 

This  Ajipttratus  is  now  ailopted  by  II.  M.  Goveniment  and  the  leading  Medical 
lustitutionfi,  and  its  use  is  rapidly  exteutllug  everywhere. 


I 


^ 


ii 


THE    DESTRUCTOR 


If 


(FRYER'S  PATENT) 
For  the  reduction  and  purification  of  the  WBi?te  prcMluctM  of  towns  by  Are.  Involres 
no  expense  for  Itiel,  yet  the  heat  of  the  fumacee  h  utilizable  for  raiskig  steam  for 
man  uf  act  luring  purposes,  and  the  ashes  (haixl  clinkers)  are  saleable.  This  is  the 
most  eatisfactory,  and,  in  many  ca^es,  the  only  method  of  safely  disposing  of 
town^B  refuse.  It  is  now  adopted  with  uniform  success  in  the  principal  cities  and 
towns  in  the  country. 

THE    ''FUME    CREMATOR" 

(JONES*    PATENT) 
For  burning  the  gases  from  *'  The  Destructor*'  and  other  furnaces,  and  rendezing 
them  inoffensive  as  well  as  innocuoua. 

"THE    INCINERATOR" 

(DR.    SARGEANT'S    PATENT) 
For  bamJng  the  refuse  of  Hospitals,  Asylums,  PriBc»ns»  Workhouses,  and  similar 
Institutions  where  the  quantity  of  material  is  too  small  for  the  adoption  of  *'  The 
Destructor." 

FRYER'S    CARBONISER 

For  converting  vegetable  refuse  into  charcoal 

FIRMAN'S    DRYING   AND    RENDERING 
APPARATUS 

ANO 

JOHNSTONE'S    DRYER 

For  drving  fish,  olTal,  blood,  waste  anhual  nrntters,  excreta,  <&c.,  and  reducing  tbooi 
into  aaleablo  products, 

FOR    FULL    INFORMATION,    APPLY    TO    THE    MAKERS. 

Telegraphic  Address ;— "  Manlo¥es,'*  Nottingham. 


Fttr  the  awardt  ffii>en  bu  the  InitiittU,  iee  EUioU^  Bdminsont  Sr  Oln^t 
Appendix^  pages  538|  550* 


'THIE! 


INCANDESCENT 

GAS-LIGHT  COMPANY, 


LIMITED. 


(WELSBACH    SYSTEM.) 


A  Medal  was  Awarded  to  the  Exhibit  of  the  Compan/s' 
Light  at  the  Bolton  Exhibition,  1888. 


50  to  70  per  Cent.  Saving  of  Gas. 

Soft,  Steady,  Brilliant  Light. 

No  Smoke.         No  Dirt. 

Double  the  Illuniinating  Power  of 

Gas. 


TUB 

raCAMSCENT  GAS-LIGHT  COMPAMY, 

LIMITED, 

3,    VICTORIA    MANSIONS, 

WESTMINSTEK,    LONDON,    S.'W. 

Tettimoniah  and  all  information  on  application  to  tha  Secretary. 


Jbr  tk§  awards  givtn  by  tlu  InttituU^  «««  Appendix^  paqes  534, 531,  553. 

THE 

PATENT  VICTORIA  STONE  Co. 

LIMITED. 

INCORPORATED  UNDER  THE  COMPAXIES  ACTS,  186S  to  ISSQ. 


Dl  rectors : 
LEWIS  II.  ISAACS,  E«q,,  M.l\,  AasocJnstCE.,  3,  Vemlam  Buildinpfs.  Gray's  Inii,W*C., 

Director  of  the  Metropolitan  District  Railway  Comimny  (Chairman.) 
CUARLES  HOKSLEY,  Esq.,  C.E„  F.G.S.,  J.P.,  Uighbury  Now  Park»  K.,  ChainnftD  of 

the  St.  ^Ubans  Water  Lompany  (Deputy-CMairman.J 
T.  O.  U.  GLYNN.  Esq.,  2,  Templet  on  Place,  South  Kensington,  W.,  Director  of  the 

Union  Debenture  Company,  Limited. 
H.  8E.lT0N-KARtt,  Esq.,  M.P.,  7.  Suffolk  Place,  Fall-Mall,  S.W.,  Director  of  the 

Economic  Fir©  Insurance  Company,  Limited. 
JAMES  OLAISHER,  Esq.,  F.R.S.,  1,  Dartmouth  Place,  Blackheath,  S.K.,  Chairman, 

of  the  Barnet  District  Gaa  and  Water  Company. 
JOHN  JAMES  ORIFFITUS,  Esti-,  The  Grange,  llighbury. 
I  Sbckbtabt  Am>  Masaokji— Mb,  HARRY  ROGERS. 


In  view  of  the  exteoaion  of  powera  under  Local  Oovernmcnt  Acta  to  compara- 
tively rural  diatricts,  the  Company  manufacture,  on  a  large  acale»  cheap  and  uuerul 
firat-daaa  Concrete  Slab  Paving,  and  lay  "  CJ ranitine  '*  f*aviuR  in  «>«»  in  order  to  meet 
the  requiremGnti)  of  placeg  where  traMc  is  iom  severe,  and  where  the  tirst  cost  \»  of 
importance.  In  Odnsequence  of  the  recent  nilea  imposed  by  the  Local  Government 
BoRrd,  thia  Company  are  prepared  to  make  the  neoeaaary  plans,  and  arrange  for  the 
loan  of  money  to  Local  Bodies,  for  the  purpose  of  paving,  at  3  to  4  ^r  cent., 
according  to  the  work  executed. 

The  stone  bus  been  used  as  Paving  to  an  enormous  extent  during  tlie  last  20  yeors^ 
e<iual  in  leng^th  to  HX>  milea,  mostly  for  90  Veatries  and  Boards  of  Works. 

Its  cost  is  15  per  cent,  less  than  York  Stone,,  and  its  dyra- 
bility  has  been  proved  to  be  33  per  tent,  greater. 

It  baa  two  fair  sides,  and  can  be  eibsily  kid. 
TWENTY  YEARS'  evidence  of  wear  in  Loudon. 

Laid  on  London  Bridge,  where  the  Foot  Traffic  exceeds 
80,000  Passengers  per  day— the  heaviest  traffic  in  the  world. 
This  Pavement  will  last  a  Century  in  ordinary  Suburban 
Roads. 

TENSILE  STRAIN,— The  average  of  10  briquettes  ( pw/*  "Reid  on  Concrete")  WM 
794  lbs.  per  square  inch  in  1^79,  but  has  now  reached  1.126  lbs.  per  square  inch. 

CRUSHING  STRAIN.— See  Mr.  Kirkcaldy's  Certificate,  May  28. 1887,  8,321  lbs. 
per  cubic  inch. 

ABSORiTION.— See  "Wray  on  Stone.''  Bulk  of  water  absorbed  as  compared 
with  bulk  of  stone,  per  cent^  7'6« 

For  Pricft  Me  LAXTON  and  othm-  Price  Bookg, 


Ofllces:  283a,  KINGSLAND  ROAD; 

Works:  Stratford  Bridge,  Essex;  and  at  Groby  QuarrieB,  Near  Leicester. 


Jbr  the  atcards  givm  hy  the  Iruttiutet  tee  Lewis  Hadam^  Appendix,  paget  639,  661. 


CELLULAR  CLOTH  k  CLOTHING. 

AWARDED    MEDAL   188T. 

The  principle  involved  in  this  material,  for  both  outer  and  under  clothing,  is 
that  it  la  celliilAr  io  structure,  so  that  advantage  Lr  taken  of  the  non-cotiducting 
power  of  the  air  (one  of  the  bi?i3t  nnn-conductinj?  auhstatices  known)  to  make  it  % 
covering  for  the  body  ©qually  fitted  for  the  cold  of  winter  and  the  warmth  of 
saoimer. 

The  cloth  combines  lightnesa  and  durability  with  the  largest  possible  air  suHkceL 
It  has  also  the  great  advantages  of  being  eitceediugly  cheap,  and  of  washing  with- 
out shrinking 

Exhalations  from  the  body  poAs  retuiily  through  this  clothlncr,  and  cleanlinesB  of 
the  tuifaoe  of  the  body  is  nmch  promoted  by  its  use.  In  this  respect  it  10  Twy 
superior  to  all  substances,  which^  from  clo&eneas  of  texture,  retain  the  cutaneous 
exhalations. 

The  Cellular  Cloth  is  well  adapted  to  many  medical  and  surgical  purpo«es.  It  is 
abrejidy  in  use  for  bandages,  and  in  &onie  hoapilala  it  ia  used  for  sheeting,  pillows, 
and  night  garments.  I^veral  medical  men  who  have  used  it  have  accorded  a 
willing  testimony  to  its  value. 

List  of  Hetnil  Agents,  and  Bpedmenfi  of  the  Cloth,  may  be  had  on  application  by 
letter  to 

THE  CELLULAR  CLOTHING  Co.,  Li, 

75,  Aldermanbury,  London,  B.C. 

Read  ''The  Theory  and  Practice  of  Cellular  Clothing,"  post-free. 
For  the  awarde  ffiven  by  the  Institute,  see  Appendix,  pages  526,  551* 


. 
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E.  S.  HINDLEY. 

London  Offices,  Show  Rooms,  i  Stores : 

11,  OUEEN  VICTORIA  STREET,  E.C. 


Works:  BOURTON,  DORSET. 


4 


i'l»» 


GENERAL  PURPOSE  STEAM  ENGINES, 

For  Pumping,  Electric  Ughting,  Ventilatingj 
Dairy  Work,  die. 

STEAM    BOILERS, 

For    HEATING,    BOILING,    SCALDING,    &c. 


THE  COMBINED  GENERAL  PURPOSE  ESTATE  ENGINE 

la  adapted  for  the  work  of  a  Gentleman's  MaDsion.  viz.  :— 

Pumping,  Electric  Lighting f  Chaff  Cutting,  Grinding,  and  at  smBlleMtra  cost  can  t»  fitted 

with  a  Pump,  rendering  it  useful  as  a  Stmm  Fire  Engine,  and  for  Irrigation  purposes. 

CIECXTXiAB   AND   BAHB   SAW   BENCHES. 


IlLUSTEATED  CATALOQUES  and  TULL  PABTICITLABS  BUPPLIXD  ON  APFLIOATK 


For  tkt  award*  girmi  hy  the  InstitutBt  Mt  Appm<lix,  pages  527,  552. 

PURE    WATER    SUPPLIES. 


I 
I 


NORTON'S    PATENT 

"  ABYSSINIAN  "  &  ARTESIAN 

TUBE    WELLS. 

This  System  will  be  faund  to  be  the  most  economical  and  effective  for 

procuring  Urban  or  Eural   Supplies  of   Pure  Wat^r,  from  the   smallest 

requirementa  of  a  cottage  to  that  of  a  whole  town. 

The  falhwing  Towns  have  been  furnhhed  with  these  Walls  for  their 
WatBr  Works,  vii.:^ 

ABBOTTS    LAHGLEY,     ALDEESHOT,     ALKWICZ,     CIEENCESTEB. 

HERTFORB,    SKEGNESS,    SOUTHAMPTON,    ST.    ALBANS,    STONY 

STRATFORD,    SWANSEA,    SHREWSBURY,    WALLINGFORD, 

WATFORD   ^d   WEST    WORTHING. 


» 


LEGRAND    &    SUTCLIFF, 

Hydraulic  Engineers  and  Contractors  to  H.M.  Goyernieiit, 

100,   BUNHILL   ROW,    LONDON,    E.C 

For  tJf  awards  given  by  the  Institute,  see  Appendix^  page  524, 550. 


BARROW    LIME  ^blue  uas  hydraulio. 

PORTLAND  CEMENT, 

And  PATENT  SELENITIC  CEMENT, 

Delivered  to  all  parts  of  the  kingdom. 


Offices :  8,  Market  Street,  Leicester.      Works :  Barrow-on-Soar,  near  Louglborough, 

JOHN  ELLIS  &  SONS. 


J^r  the  awards  ffiven  by  the  IndUuUt  tee  Appmdic,  pt^et  fi37»  5S6. 

PATENT  QUICK  FILLING  BIB  &  OTHER  VALVES, 

FOR   HIGH   AND   LOW   PRESSURE   WATER. 

Apann^  ty  th9  Hew  /<mr  and  Qth»r  Water  Co  '».    PatMted  in  ati  tha  principal  foralin  countrtet. 


Awarded  Cortificatcfi  of  MehL  fof  Bib  Vftlvnn  for  Hot  or  Gold  W&ter  br  the  8«mtJtrr  InHttaU* 

of  Greiit  Briuin. 


NOTICE. 
Pfttont  Vtlveti  do  not  reqaira  tlia 
Screwl&ii  up  Uke  other  valtra. 


L*tMt  Pklantcd  trhprarpmentJi  In 


DESCKIPTION.— These  Pnteut  VuItbh  are  atronKly  mAde,  and  coniiiit  of  «  sUdini^  swiogii 
falve  in  a  chamber  covered  milh  a  »cn.'wedcap,  the  uimcrewinK  •  '     '  ■  '  '-  ilitatp*  the  mi 
of  the  inner  voire,  atid  the  uutertion  of  a  new  Ash^^^itoii  Disc  < ndcd  liabberw] 

DcceBBHTy,  a  work  of  the  greatest  tfiniplicit} 


UPWARDS  OF  13,900  OF  THESE  VALVES  HAVE  BEEN  SOLD, 

H.  Troit*!!  Pau*nt  Valres  are  the  most  perfoci.  itmple  and  ofTortive  Valre*  now  In  oie. 
Tb%  Pin  aad  Lorcr  of  Fatrat  fiall  ValwR  are  not  rc«qnlrt*d  to  bo  ftoiotihI  tn  gel  al  ttia 
tSi  that  Ik  DiMMajqiry  la  Mtaiply  to  retaova  tba  Top  Cap  aad  taka  otit  Umbt  Valvob 


Vahwi, 


H.  TROTT,  Engineer  and  Patentee  and  Manufacturer, 

75,   77,   d   79,   HIGH   STREET,  BATTERSEA,   LONDON,  S.E. 


COMPLETE  CLASSIFIED  LIST  OF  AWARDS 

(3ivcn  b^  tbc  Jnstftute 


CAlf  BE  HAD  OH  AMPLICATION  TO 


TIIE  SECRETARY,  74a,  MARGARET  STREET, 
LONDON,  W. 
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